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1 O01mme moJ10KeHU s

PaGouas nporpamma aucuuminHel «MaremaTHKa» COCTaBlieHAa B COOTBETCTBUU C TpeOo-
BaHUSMH ()eepabHOTO TOCYAapPCTBEHHOTO OO0pa30BaTEIbHOIO CTAaHAAPTa, YTBEPIKICHHOTO
npukazoM MuHHCTepcTBa oOpa3oBaHusi W Hayku Poccuiickoit ®enmeparmum Ne 1021 ot
14.08.2020, u ocHOBHOW TpodeccHOHaTbHON 00pa30BaTENbHON MPOrpaMMbl  MOJTOTOBKH

«Cyo0osvle snepeemuueckue ycmanosku» 10 HampabieHuro 26.03.02

" Kopabaecmpoenue,

OKeanomexHuKka u CUCMeMOmexHuKa o0beKmos MopcKou ungpacmpykmypul *'.

[TpakTudeckasi MOATOTOBKA peaan3yeTcs Ha OCHOBE - KOHCyNIbTaluu ¢ BEAYIIUMH pado-
TOJIATEISIMH, O0BEIMHEHUSIMUA PA0OTOIaTENICH OTPACIIH, B KOTOPBIX BOCTPEOOBAHBI BHIITYCKHUKH:
[Tporokon KC 02 (19.02.2021).

3anaun - Pa3zBuTHe HaBBIKOB MaTEMaTUYECKOTIO MBIIIEHUS CTYAEHTOB.
AUCITHIIINHBI - OByajieHHe METOO0B MCCIIEIOBAHUS U PEIICHUSI MAaTEMAaTUYECKUX 3a]1ay.
- BripaboTka y CTyI€HTOB yMEHHUS CaMOCTOSITEIHLHO PACIIUPSITh CBOU MaTeMa-
TUYECKUE 3HAHUS.
- Pa3zBuTHEe HaBBIKOB MCIOJIB30BAHUS MAaTEMAaTUYECKUX METOJOB U OCHOB Ma-
TEMAaTHYECKOI0 MOJECIMPOBAHNS B IPAKTUYECKON ACSITEIBHOCTH.
OcHoBHBIE Jluneitnas anredpa. BekrtopHas anreOpa. Ananutudeckasi reometpusi. Beene-
pasienbl / TeMBI | ype B MaTeMATHYECKHH aHAIIHS3. Huddepennnanbaoe ucuucieHue (QyHKIHHA
AUCIHILTAHBI OJIHOM ¥ HECKOJBKUX MEPEMEHHBIX. MHTErpaibHOe HCUKCiIeHne (GyHKIMU O1-
HOU epeMeHHoi. Jlnddepennmanpapie ypaBHEHUSI.

2 IlepeuyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs MO JUCHUIINHE (MOY.I10),
COOTHECEHHBIX C INIAHNPYEeMbIMH Pe3yJ1bTATAMM 00pa30BaTeIbHOIl MPOrpaMMBbl

[Tporiecc u3ydeHus MUCHUIUTHHBI «MareMaTuka» HamnpaplieH Ha (OPMUPOBAHHE CIIEAY-
romux komneTeHui B cootBercTBHH ¢ @I'OC BO u ocHOBHOI 00pa3oBaTeIbHON MpOrpaMMoi

(Tabmuma 1):

Tabmuua 1 — KomnereHuy u miiaHupyeMble pe3yabTaThl 00y4eHHs MO JUCLUIUINHE

KO,Z[ 1 HAMUMCHOBAHHC
KOMIICTCHII U

Nuaukatopbl JOCTUXEHUN

[Tnanupyemble pe3yabTaThl 0Oyue-
HUS 110 TUCIUITIIMHE

OIIK-1. CnocobeH uc-
M0JIb30BaTh OCHOBHBIE
3aKOHBI €CTECTBEHHO-
HAYYHBIX JUCIIUTUINH B
npodeccuoHanbHOM
NESITeIbHOCTH, TIPUME-
HSITh METO/IbI MaTeMa-
THYECKOTO aHAJIN3a U
MO/JICIIMPOBAHUSI, TEO-
PETHYECKOTO U IKCITe-
PUMEHTAJILHOTO UCCIIe-
JIOBaHUS

OIIK-1.1 3naet TeopeTHye-
CKHE OCHOBBI €CTECTBEHHOHA-
YUHBIX JTUCHMIUIMH, METO/IBI
MaTeMaTHYECKOTO aHAIIN3a U
MO/JICJINPOBAHUS, TEOPETHYE-
CKOTO U DKCTIEPUMEHTAIBHOTO
UCCIIEI0BaHUS

OIIK-1.2 YMmeeT NpuMEHSTh
METO/bl aHaJIM3a U MOJEIUPO-
BaHUsI, TEOPETHYECKOTO U IKC-
NEePUMEHTAIBLHOTO UCCIIEI0BA-
HUS IIPU pellieHuu npodeccu-
OHaJIBHBIX 3a71a4

OI1K-1.3 Bimageer HaBbIKaMu
TEOPETUYECKOTO U HKCIIepH-
MEHTAJILHOTO MCCIIeIOBAHNUS

YMeer BBIABIATH U KIaccupUIupo-
BaTh (1)I/I3I/I‘I€CKI/I€ U XUMHYECCKHE
IPOIIECChI, TPOTEKAIOIIUe Ha 00b-
eKTe NpodeCCUOHATbHON AeSITeNb-
HOCTH,

pemaTh HHXEHEPHBIE 3a1a9H C T10-
MOII[bI0 MaTEMaTUYECKOr o anmapa-
Ta

3 MecTo TMCHUTILIMHBI (MOYJIsI) B CTPYKTYpe 00pa30oBaTe/bHOI MPOrpaMMbl
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Hucuunnnaa «Marematuka» uzydaercs Ha 1 2 kypce(ax) B 1 2 3 cemectpe(ax).

JlucuumuinHa BXOIUT B cocTaB Oyoka 1 «/lucuumniamabl (MOIYNIH)» U OTHOCUTCS K 00s-
3aTEJIbHOM YacTH.

Jl51s 0cBOGHMS AUCHMILTUHBI HEOOXOAUMBI 3HAHUS, YMEHUS, HAaBBIKU C(HOPMUPOBAHHBIE B
mpolecce M3y4eHHs Kypca MaTeMaTUKH 0011e00pa3oBaTeIbHOM IIKOJHI.

3HaHUs, YMEHHUS W HaBBIKM, CGOOPMHUPOBAHHBIE MPU M3YYCHUHM JIUCLMUILIAHBI
«Maremarukay, OyayT BOCTpeOOBaHBI MPHU M3YYCHHUH TOCIEAYIOMUX TUCIUIUTHNH: TCOPUS Be-
POSITHOCTU U MaTeMaTU4YeCKasi CTAaTUCTUKA, XUMUS, PU3HKA.

Hucrumumaa «MareMaTrukay 4acTUYHO peanusyeTcss B (opMe MpaKTHYECKOW IMOATO-
TOBKH.

Hucrumumaa «MaTeMaTuka» B paMKax BOCHHUTATENIBHON paboThI HampaBiieHa Ha ¢op-
MUpOBaHUE y OOYYalOLIUXCS YMEHHSI CaMOCTOSATEIbHO MBICIUThH, Pa3BUBA€T TBOPYECTBO U
npodecCuoHaNbHBIC YMEHHUS.



4 O0beM IMCHUILIHHBI (MOAYJISI) B 3a4ETHBIX eIMHHUIAX € YKa3aHHEM KOJIMYeCTBA
aKa/JleMH4YeCKHUX 4acoB, BbIICJICHHbIX HA KOHTAKTHYIO padoTy 00y4arouuxcs ¢
npenogasaresemM (110 BHIaM Y4eOHbIX 3aHSITHII) M HA CAMOCTOATEJbHYIO padoTy

o0yyaomuxcs

OO6mmast Tpy10eMKOCTh (00bEM) TUCIUTLIMHEI cocTaBisieT 12 3.e., 432 akan. yac.
Pacnpenenenue o0beMa AUCHUILTMHBI (MOJTYJIS) 110 BHJIAM YYE€OHBIX 3aHATHI MpeCcTaB-

JIEHO B Tadymue 2.

Tabymia 2 — O6beM TUCHUTIIMHBI (MOYJIs) TIO BHIaM YUCOHBIX 3aHIATHH

O0beM TUCHUNIINHBI

Bcero akagemu-
YeCKHUX YaCOB

OO0m1as TpyA0€MKOCTh JUCITUTLTHHBI

432

KonTakTHasi aynuropHasi padora o0y4yaomuxcs ¢ npemnojaanaresueM (1o
BH/IaM Y4eOHBIX 3aHSATHIi), BCEro

37

B ToM uncie:

3aHATHS JIEKIIHOHHOTO THNA (JICKIIUU U UHBIC YUCOHbBIC 3aHSITHUS, TIPEIY-
CMaTPHUBAOIINE TPEUMYIIIECTBEHHYIO Tepeaady yaeOHoi nadopmamnmm rme-
JarOTHYCCKUMH PAaOOTHUKAMU )

16

3aHATHA CEMHUHAPCKOIO THUIA (CEMUHAPBI, IPAKTUUYECKHUE 3aHITHSI, TPAK-
TUKYMBI, 1a00paTOpHbIe pabO0Thl, KOJJIOKBHYMBI M UHbIE aHAJIOTUYHBIE 3a-
HATHUS)

B TOM 4ucCJIe B pOpMe MPAKTUYECKON OJrOTOBKU

20

CamocrtosiTeibHAas padoTa 00y4alOIIMXCs M KOHTAKTHAas padoTa, BKIIO-
YaloI1as TPYIMIOBbIE KOHCYJIbTALUH, UHIUBHIYAIbHYIO paboTy o0y4aro-
muxcs € mpernoaaBaTeIsIMnu (B TOM YHUCJIC UHAVNBUAYAJIbHBIC KOHCYJII)TaIII/II/I);
B3aUMO/ICHCTBHUE B JIEKTPOHHON HH(OPMALIMOHHO-00pa30BaTeIbHOM cpese
By3a

380

[TpomexyTouHast aTTectanus odydaomuxcs — 3auem ¢ oyenxotl, 3auem ¢
OUYeHKOU, IK3aMeH

17

5 Conep:xkanue JMCHMINIMHBI (MOAYJI51), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3aesiam)
€ YKa3aHHeM OTBEJAeHHOr0 Ha HUX KOJINYeCcTBa aKaJeMHYeCKMX YacoB U BH/I0B

y4eOHoi1 padoThbl

Tabmuua 3 — CTpykTypa U coJiepKaHue AUCHUIUINHBI (MOYJIs)

Bunsr yue6HOI paboThl, BKIIOYask CAMOCTOSI-
TEJIBHYIO Pa0OTy 00yUaIOIMIHUXCS U TPYI0EM-
KOCTb (B yacax)

KonrtakTHas padota

HanmeHoBaHue pa3aenoB, TEM U COJiepKaHue npernoJiaBaTess ¢ 00yJaroIMMHUCS
Marepuaia Jlekumu | Cemunap- | Jlabopa-
CKHE TOPHBIE CPC
(mpakTu- | 3aHATHS
YecKHe
3aHSITHS)

Pasnea 1. JIuneiinas ajaredpa

[TonsiTue matpuibl, onpeaenuTens. JleicTus
HaJ MaTpULiaMu. MeTo bl BBIYUCIICHUS OIpe/e- 1 1
auTeneil. MeTopl BBIYUCIIEHUS ONPEEITUTENeH

35
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Bunpl yue6HOM paboThI, BKIIFOYAst CAMOCTOSI-
TEJIbHYIO paboTy 00Yy4aOUINXCS M TPYLOEM-
KOCTb (B yacax)

KonrakTtHas padota

HanmenoBanne pa3aciioB, TEM U COACPIKAHUEC npenoaaBaTeisd C O6y‘laI-OH_II/IMI/ICH

Marepuana Jlexuun | CemuHap-
CKue
(npaktu-
YyecKue
3aQHSITHSL)

Jlabopa-
TOPHBIC
3aHATUA

CPC

BBICOKHX HOPSAIKOB. MUHOpEI U anredpanyeckue
JIOTIOJIHEHHUS AJIEMEHTOB olpeaenuTes. Meton
s dexTuBHOrO MOHMKEeHU opsiaka. O6parHas
MaTpulla. JJeMeHTapHbIe IPeoOpa30BaHUs MaT-
puil. Panr matpunel. Teopema Kponekepa Ka-
nesui. Penienue cucreM TuHEHHBIX anredpau-
YEeCKUX YpaBHEHUH.

Pasznen 2. BekTopHasi anreopa

OcHOBHbIE NIOHATHUS BEKTOPOB. JInHENHbIE
onepauuu HaJ BekTopaMu. [Ipoekuus BekTopa
Ha ocb. Koopaunate! BexTopa. JlyiInHa BEKTOpA.
[enenue orpeska B 3aJlaHHOM OoTHolIeHuu. Op-
TOHOPMHUPOBaHHBIN Oa3uc. Pa3noxeHue BekTopa
no 6asucy. Koopaunatsl Bektopa. CkanspHoe, 1 1
CMELIaHHOE U BEKTOPHOE IIPOU3BEICHUS BEKTO-
POB M MX CBOWCTBa. BrlpaxkeHue B KOOpAMHATAX.

DU3NYECKUI U MEXaHUYECKUI CMBICII IPOU3-
BEJICHUS BEKTOPOB.

30

Pa3nes 3. AHasnTH4YeCKasi TeOMeTpHs

PasnuuHble BUIBI ypaBHEHUN NIPSIMOM Ha
IJIOCKOCTH.

YpaBHEHHUE IIIIOCKOCTH U NPSAMOU B IIPOCTPAH-
CTBE, B3aUMHOE X PACIOJIOKEHUE.

Kpussie Broporo nopsiaka. Kanonnaeckue
YPaBHEHHs, CBOMCTBA. 1 1*
[ToBepxHOCTH BTOpOro nopsiaka. Pemenune
F€OMETPUYECKHX 3a/1a4 HA COCTABIICHUE YPaB-
HEHUU NMPSMBIX U IJIOCKOCTeN. B3anmHoe pac-

MIOJIOXKEHUE IIPSIMBIX U IUIOCKOCTEH.

35

Pa3zgen 4. BBenenue B MaTeMaTHYECKHUI AaHAJIN3

ITonstre MHOXecTBa Onepaiuy HaJ MHOXKe-
ctBaMH. [lonsATHE OKpecTHOCTH TOUKH. DYHK-
[IMOHAJIbHAS 3aBUCUMOCTb. I'papuku OCHOBHBIX
alieMeHTapHbIX pyHKuni. O6IacTh onpeene-
HUS QYHKIHH.

[Ipenen pynkuuu. [locnegoBarenbHOCTh, Mpe-
JIeJT YMCIIOBOM ociieoBarenbHocTu. [lpenen
(G yHKIIMHM, OCHOBHBIE TEOPEMBI O IIpeenax. bec-

45
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HawnMeHoBaHue pa3enoB, TEM U COJCPKAHNE
Marepuaa

Bunpl yue6HOM paboThI, BKIIFOYAst CAMOCTOSI-
TEJIbHYIO paboTy 00Yy4aOUINXCS M TPYLOEM-
KOCTb (B yacax)

KonrakTtHas padota
IperoiaBaTelisi ¢ 00yJaroNMMHUCS

Jlexknnu Cemunap-
CKue
(npaktu-
YyecKue
3aQHSITHSL)

Jlabopa-
TOPHBIC
3aHATUA

CPC

KOHEYHO MaJible U OECKOHEYHO OOJIbLINE BENU-
yuHbl. [loHsATHE HEONpPEneIeHHOCTH. PackpbiTre
MPOCTEUIIINX HEONPEAEICHHOCTEH.

IlepBbIil 1 BTOPOM 3aMedaTeIbHbIE PEIEIIbI.
HenpeppIBHOCTh (DYyHKIIMH B TOUKE U HA OTPE3-
ke. Knaccudukanus Touek pa3pbiBa. ACUMIITO-
ThI rpaduka ¢pynkuun. Knaccudukanus acum-
TOT.

Paszpnen S Iudpepennuaibaoe ucunciaeHne GyHKUHUN 0JHOM epeMeHHOH

[Tonsarue npousBoanoil. ['eomerpuueckuii, pu-
3U4YECKUI U DKOHOMHUYECKUIN CMBICII ITIPOU3BOI-
HOM. [Ipon3BoIHBIE OCHOBHBIX JIEMEHTAPHbIX
¢yukuuil. [IpaBuna quddepeHunpoBanusl.
[TpousBoHBIE CIOXKHON (HYHKIIUHU, OOpaTHOM
(GYHKIMY; 33JaHHON HESIBHO U ITapaMEeTPUUYECKU.
[Tpou3BoiHas MOKa3aTeNbHO-CTENEHHON (QyHK-
1uu. [Ipon3BoiHbIE BHICIIMX TOPSAIKOB.

Huddepenunan pynkunu. Auddepenuupye-
MocTh (pyHKIIMU B Touke. Juddepeniman
(byHKLNH, €r0 TeOMETPUUYECKHI CMBICI, CBOM-
CTBa U MPUMEHEHHE K MPUOINKEHHBIM BbIUUC-
JICHUSM.

[TonHoe uccnenoBanue GyHKIMH U TOCTPOE-
Hue ee rpaduka. [IpaBuino Jlonurans. ®opmyna
Teitnnopa. MOHOTOHHOCTH (PYHKIIMU. DKCTPEMYM
¢yHKIMU. BBINYKI0CTE, BOTHYTOCTD U TOUKH
nepernda pynkuuu. Cxema MmoJHOTo UCCIeno-
BaHUS (PYHKIUH.

55

Paznes 6 PyHKIIMHM HECKOJIbKHX MEPEeMEHHBIX

OyHKIMM IBYX nepeMeHHbIX. [lonarue ¢pyHk-
I[UU IBYX HE3aBUCHUMBIX MepeMeHHBIX. CIoCcOObI
3amanus pyHkiuu. O6macte onpeaenenus. Jin-
HUU YPOBHSI.

YacTtHble Tpon3BoAHbIE. YacTHBIE TPOU3BO-
Hble QYHKIIUH ABYX U OoJiee MepeMEHHBIX.
YacTHbIe TPOU3BOJHBIE CI0KHOW U HESBHO 3a-
naHHou (yHKIuU. [Ipor3BOAHBIE BRICIINX TIO-
psnkoB. [TonHbI 1 yacTHBIE TUdQEpeHITHATBI
(GYHKIINY HECKOJBKUX HE3aBUCUMBIX TIEpEMEH-
HBIX.

40




HawnMeHoBaHue pa3enoB, TEM U COJCPKAHNE
Marepuaa

Bunpl yue6HOM paboThI, BKIIFOYAst CAMOCTOSI-
TEJIbHYIO paboTy 00Yy4aOUINXCS M TPYLOEM-

KOCTb (B yacax)

KonrakTtHas padota
IperoiaBaTelisi ¢ 00yJaroNMMHUCS

Jlekiuu | Cemunap- | JlaGopa-
CKue TOpHBIE
(npaktu- | 3aHATHS
YyecKue
3aQHSITHSL)

CPC

OkerpeMyM QYyHKIMH. DKCTpeMyM (QyHKIUU
JIBYX IIEPEMEHHBIX. Y CIIOBHBII 3KCTPEMYM
(GyHKLIUU IBYX IEPEMEHHBIX.

Haubonbiiee n HanmeHbliee 3Ha4YeHUS (yHK-
LIUM B 33JJaHHOI o0acTu.

Paznen 7. UHTerpajbHoe HCYHCIICH

e (GyHKIMHU OJHOM NepeMeHHOM

Heonpenenennsiit unterpan. IleppoobpaszHasi.
[TonsiTue HeonpeneneHHoro uurerpana. CBou-
cTBa. HermocpencTtBeHHOE HHTETPUPOBAHMUE,
BBEJICHUE HOBOW MEPEMEHHOM.

WHuTerpupoBanne ApoOHO-paliiOHATIBHBIX
¢bynkuuit. Pasnoxxenue apoOu Ha mpocTennme.

HNuterpuposanue no yactsam. Marerpuposanue
HEKOTOPBIX UPPALUOHATBHBIX (QYHKLIUH.

HHTerpupoBanue TpUroHOMETPUIECKUX
GbyHKUUH. YHUBEpcalibHAs MOACTAaHOBKA.

Onpenenennblil uuTerpai. OnpenencHHbIN
MHTETpaJl, TEOMETPUYECKUI CMBICII, OCHOBHBIE
CBOICTBA, BbIuMcieHue. [Ipunoxkenus onpenae-
JICHHOTO UHTerpaja. BeruuciieHue miomaiu
IJIOCKOM (UTYpbI, BBIYUCIIEHUE AJTUHBI TyT'H
KpUBOH. Brruncienne oobemMa Tena, miomaan
ITOBEPXHOCTH BpPALICHUSI.

Heco6ctBennsie nnrerpainsi [ u Il poxa. Ipu-
3HAaKH CXOJIMMOCTHU U PACXOJUMOCTH.

50

Pasznea 8. Iuddepennnaibubie ypaBHeHUs

KommiekcHbie uncna. OCHOBHBIE OHATUS U
JeWCTBUSI HaJl HUMH. ANreOpandeckas, TPUTro-
HOMETpHUYecKasl, MoKazareabHas opMma 3arucu
KOMILJIEKCHOTO uncia. JleHcTBUs HaJl KOM-
MJIEKCHBIMU yKuciiaMu. CTeNeHu U KOPHH KOM-
MJIEKCHOTO YHUCIIA.

Juddepennnanbabie ypaBHEHUS TIEPBOTO TO-
psanka. OcHoBHbIe OHATHS. Juddepermans-
HbIE YPaBHEHHUS C pa3/IEJICHHBIMU U pa3/ielisiio-
UMUCS TiepeMeHHbIMU. Pemenne 3amaun Ko-
. OgHopoHbie TuddepeHnnaibHbie ypaBHe-
Hus. Pemenne 3anaun Komm. Jluddepenmans-
HBIC YpAaBHEHUs B MOJIHBIX AU QepeHnnanax.

Jluneiinsle nuddepeHnmanbHble ypaBHEHUS

50

8




HawnMeHoBaHue pa3enoB, TEM U COJCPKAHNE
Marepuaa

Bunpl yue6HOM paboThI, BKIIFOYAst CAMOCTOSI-
TEJIbHYIO paboTy 00Yy4aOUINXCS M TPYLOEM-
KOCTb (B yacax)

KonrakTtHas padota
IperoiaBaTelisi ¢ 00yJaroNMMHUCS

Jlexuuun

CemMunap-
CKue
(npaktu-
YyecKue
3aQHSITHSL)

Jlabopa-
TOPHBIC
3aHATUA

CPC

nepBoro nopsiaka. Ypasuenusa bepnyinu. Pe-
menue 3axaun Komn.

Juddepenunanbibie ypaBHEHUS BTOPOTO M0-
panka. uddepenunansusie ypaBHEHUsT BTOPO-
ro MOpsAAKa, JOIYCKAOIINE TOHWKEHHUE MTOPS -
ka. Pemrenne 3amaun Kommu.

Jluneiinbie ogHOpOIHBIE AU depeHInaIbHbIe
YPaBHEHHUS BBICIINX MOPSIIKOB C HOCTOSTHHBIMU
koadunmentamu. Pemenne 3anaun Komru.

JInHelHble HEOJHOPOHBIE YPABHEHUS BbIC-
[IMX TOPSAIKOB C MOCTOSHHBIMU K03 PUIreH-
TaMU CO CHEIHAJIbHOM MPaBOi YacThIo.

Cucremsl quddhepeHINaTbHBIX YPaBHEHHIH.
Pemenue cucreM JTMHEWHBIX qUQGEpeHIINATh-
HBIX YPaBHEHUH.

Pazgen 9. Paanl

Psip1. Yucnosie psijpl. OCHOBHBIE TTOHSTHS.
Psan, cocTaBieHHBIN U3 YIEHOB FEOMETPUUECKON
nporpeccuu. HeoOXoauMBbIii TPU3HAK CXOAMMO-
CTH psifa. JlocTaTouHBIN MPU3HAK PACXOAUMO-
CTH psija.

IIpu3Haky cXO0OUMOCTH PSJIOB C IOJOKHUTEIb-
HBIMU WI€HaMU (MpU3HaKU cpaBHEeHUs, [lanam-
6epa, Komn, narerpaneusiit). Psag Jupuxie.

3HaKonepeMeHHbIE psi/ibl. AGCOTIOTHAS U
YCIIOBHAs1 CXOAMMOCTD PAI0B. 3HAKOUEPENYIO-
mruecs psiabl. [pusnak JleriOnuna. Psapr Teit-
nopa u MakiopeHa. Pa3noxenue aneMeHTapHbIX
¢yHkuii B psaasl Makiopena. [Ipumenenue
CTETIEHHBIX PAIOB.

Crenennsie pssl. Teopema AGens. CBolicTBa
CTENEHHBIX psAA0B. HTEpBaN U paanyc CXOAH-
MOCTHU CTeneHHOro psija. [Ipunoxxenus psios.

DyHKIIMOHANBHBIE PSIJIBI, 00JIACTH CXOMMO-
ctu. Crenennsie psiabl. Teopema AGens. CBoii-
CTBa CTENEHHBIX ps1oB. IHTEpBan u paanyc
CXOJMMOCTH CTeNeHHOoTo psana. [IpuzHaku cxo-
JUMOCTH PSIIOB C MOJOXHUTEIbHBIMY YWIEHAMU
(mpusHaku cpaBHeHus, Jlanambepa, Ko, nn-
TErpajbHbIi).

Pan Tupuxie.
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Bunpl yue6HOM paboThI, BKIIFOYAst CAMOCTOSI-
TEJIbHYIO paboTy 00Yy4aOUINXCS M TPYLOEM-
KOCTb (B yacax)

KonrakTtHas padota

HaumeHnoBanue pa3ienoB, TeM U COJEpKaHUE npenojaBaress ¢ 00yJaouMIcs
MaTepuana Jlekiuu | Cemunap- | JlaGopa-
CKue TOpHBIE CPC
(npaktu- | 3aHATHS
YecKue
3aHSITHUS)

[Ipunoxxenus psroB.
Tpuronomerpuueckue pansl. Teopema upux-
ne. Paznoxxenne ¢pyHkiuu B psag Oypoe.

UTOroO
10 JUCHUILIMHE

16 20 380

* peanuzyetcs B popMe NPaKTHUECKOH MOArOTOBKU

6 BuHeayauTopHasi caMocTOsITeIbHAs pad0Ta 00yYaIOIUXCS M0 TUCIUIIIHHE
(MmonyJ10)

[Ipy nnaHUPOBAHMHM CAMOCTOSTEIBLHONH PabOTHI CTYIEHTY PEKOMEHIYETCS PYKOBOJI-
CTBOBATHCS CIEAYIOIINM paclpeelieHHeM YacOB Ha CaMOCTOATENbHYIO paboTy (Tabnuia 4):

Ta6n1/ma 4 — PGKOMGHI[yeMOG pacupeacICHUC 49aCOB Ha CAMOCTOATCIIbHYIO pa60Ty

KoMnoHeHTBhI caMOCTOATEIbHOI padoThl KoJinyecTBO 4acoB
M3ydeHne TeopeTU4eCKUX pa3iesIoB TUCIUIIINHEI 150
ITonroroBka K 3aHITUSIM CEMUHAPCKOI0 TUIA 80
[TonroroBka u odopmiieHne KonTponbuas padora, KonrponasHas 150
pabota, Kontponbnas padota PI'P, PI'P, PI'P
380

7 OueHOYHBIE CPeICTBA /s NPOBe/IeHUsI TEKYIIero KOHTPOJIA
U MPOMEKYTOYHOM aTTecTanny 00y4aloIuXcs M0 JMCHHILIMHE (MOLY110)

DoHJ OLICHOYHBIX CPEACTB I IPOBEACHUA TEKYIIEr0 KOHTPOJSA YCIEBAEMOCTH U IIPO-
MEKYTOYHOM aTTecTaluuu npejacrasieH B [Ipunoxenun 1.

[TonHBIA KOMIUIEKT KOHTPOJIBHBIX 33JaHUN WJIM MHBIX MaTepUaloB, HEOOXOIUMBIX IS
OLICHUBAHUS PE3yJNbTAaTOB O0y4YeHHUs MO AMCUMIUIMHE (MOIYINI0), MPAKTHUKE XPaHUTCS Ha Ka-
benpe-pazpaboTyrike B OyMa)kHOM U 3JIEKTPOHHOM BHU/IE.

8 VYueOHo-MeTOaAMYecKkOe ¥ HUH(OPMANMOHHOe o0ecneyeHHe TUCUMIIMHBI
(MomyJist)

8.1 JInueH3MOHHOE POrpaMMHOe ofecneyeHHe, HCIoab3yeMoe Mpu
ocyllecTBJIeHHH 00pa30BaTeIbHOI0 NpoLecca o AUCHHUILINHE
8.2 OcHoBHas 1uTEepaTypa
1. Beicmas matemaruka: CrienuanabHbIe pa3aensl: [cOOpHUK 3a1a4 ¢ pemenusmu] /B. U.
Adanacoes, O. B. 3umuna, A. 1. Kupwnos u ap. - M.: DUSMATIIUT, 2006; 2003. - 398c. u3-
35k3 a0-453k3
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2. Canoxnukos, I1. H. Teopus BepoSITHOCTEH, MaTeMaTHUECKas CTATUCTHKA B TIPUMeE-
pax, 3ajadax u tecrax : yuebnoe nmocooue / [1. H. Canmoxxuukos, A. A. Makapos, M. B. Paauo-
HoBa. — Mocksa : KYPC : UH®PA-M, 2020. — 496 c. - ISBN 978-5-906818-47-8. - Tekcr :
anexktpoHHed. - URL: https://znanium.com/catalog/product/1027404 (mata oOpareHus:
18.10.2021). — PexxuM jgocTyma: mo moamuckKe.

3. I'mypman B.E. Teopus BeposiTHOCTEN U MaTeMaTH4ecKas cTaTucTuka. — M.: Boicias
mkoJa, 2005.

4. I'mypman B.E. PykoBoACTBO K pELICHMIO 3aJiay MO TEOPUU BEPOSITHOCTEU U MaTeMa-
THYECKOM craTucThke. — M.: Bricias mkosa, 2005.

5. JlorunoB, B.H. Teopus BeposSTHOCTEH M MaTEeMaTH4eCKas CTaTUCTHUKA.
/I http://www.initkms.ru/library/main;

6. bouapos, I1. I1. Teopust BeposiTHOCTEH. MaTtemarndeckasi CTaTUCTUKA [ DJIEKTPOHHBII
pecypc] / I1. I1. bouapos, A. B. IleunnkuH. - 2-¢ u3a. - Mocksa : ®U3IMATIINUT, 2005. - 296 c.
- ISBN 5-9221-0633-3. - Tekcr : 3JICKTPOHHBIMN. - URL:
https://znanium.com/catalog/product/405754 (nara obpamenus: 18.10.2021). — Pexxum pocryma:
IO MOATHCKE.

8.3 JlomoJHUTe/IbHAS JIUTEPATYpPa

1. Janxo, [1L.E. Briciias MatemMaTrka B yIpaKHEHHSIX U 3a[a4ax : yueOHOe TocoOue aus
By30B. U.1 / II. E. Jlanko, A. I'. Ilonos, T. f. KoxxeBHukoBa. - 3-e¢ usa., nepepad., gom. - M.:
Bricmas mkomna, 1997; 1986; 1980. - 320c.; M.: OHUKC 21 Bekx: Mup u Ob6pazoBanue, 2006;
2003. - 304¢ 5465k3

2. bponmreiin, M.H. CripaBo4HHK 1O MaTeMaTUKE JUIsl MHKEHEPOB M yUYaIIUXCSl BY30B:
YueOnoe nmocobue s By3oB / U.H. bponmreiin, K.A. Cemenases. - CII6.: Jlans, 2010. - 608 c.

3. Hanko, IL.LE. Bricmas maremaTrka B ynpaxxHeHUsX u 3a1adax: B 2 4. Y.2 / I1. E. [an-
ko, A. I'. I[Tono, T. fI. KoxeBHuKOBa. - 5-¢ u3., ucnp. - M.: Beicias mkoua, 1999; 1998; 1997,
1986; 1980. - 414c¢. ; M.: OHUKC 21 Bek: Mup u O6pazosanue, 2006; 2003. - 416¢. 3845k3

4. 3umuna, O.B. Briciias matemartuka: yue6noe nocodue / O. B. 3umuna, A. U. Kupun-
noB, T. A. CanpaukoBa; [Tox pen. A.M.Kupnmioa. - 3-e usn., ucrp. - M.: ®DUSMATIIUT, 2006.
- 368c. u3-13k3 ab6-119k3

5. Ky3nenos, JI.LA. COopHUK 3aJaHUil MO BBICIICH MaTeMaTHUKE (THUIIOBBIE PACUETHI):
yuebHoe mocobue / JI. A. Ky3nenos. - 3-e u3z., ucmp. - CII6.: Jlanb, 2005. - 240c. - (YueOHUKH
1u1st By30B. CrieninanibHast iutepaTtypa). 43 - 19k3 a0 - 1983k3.

8.4 MeTtoauyeckue yKa3aHusi il CTYJI€HTOB 110 OCBOEHHIO I CHUILIMHBI

1. Karanaxnosa, M. H. Hauana matemartnueckoro ananmu3a: yue0 mocobue / Komco-
Moibck-Ha-Amype: ®T'BOY BIIO «KHAI'TY», 2014. — 116 c.

2. KaranaxsoBa, 1. H. ®yHkuuu onHol nepeMeHHO#: y4yel. mocobue / Komcomonbek-
Ha-Amype: ®I'BOY BIIO «KHATI'TY», 2015. — 235 c.

3. KaranaxxnoBa, 1. H. OcHOBBI MaTemMaTHyeckoro aHajau3a: pabodas TeTpaJp MO Mare-
MaTHKe JUIsi HHOCTPAHHBIX CTYAICHTOB BCEX TEXHHUYECKUX crernmaibHocTel / KoMcoMonmbck-Ha-
Amype: ®I'BOY BIIO «KHAI'Y», 2019. - 55 c.

4. Karanaxnosa, M. H. luddepennuanpasie ncuncnenus GyHKIIMA OJHOW TIEPEMEHHOM:
pabouas TeTpaJb 0 MaTeMaTHUKe JIsi MHOCTPAHHBIX CTYJACHTOB BCEX TEXHUYECKUX CIIELUAIIbHO-
cren

5. KaranaxuoBa, . H. O6GbikHOBeHHbIE U depeHnaTbHble YpaBHEHUs: pabodas TeT-
pane 1Mo MaTeMaThuKe JJI HHOCTPAHHBIX CTYIEHTOB BCEX TEXHHUYECKUX crenuanbHocTel / Kom-
comonbck-Ha-AMype: PI'BOY BIIO «KHAI'Y», 2019. — 55 c.
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http://www.initkms.ru/library/main

8.5 CoBpemennbie mnpodeccuoHATbHbIe 0a3bl JaHHBIX W HH(OPMAIMOHHBIE
CIIPABOYHbIE CHCTEMbI, HCIIOJIb3yeMble MPU OCYIIeCTBJIeHUH 00pa30BaTeIbHOI0
npouecca no JUCHUIINHE

B npouecce u3yueHuss AMCLUIIIMHBI UCIIOIB3YIOTCS caeayrouue IbC:

Inekmponno-ouoauomeunan cucmema ZNANIUM.COM.

Horosop Ne 4997 36¢ K3 21 1 2727000769 270301001 0010 004 6311 244 ot 13 ampe-
s 2021 r.

Inekmponno-ouodnuomeynan cucmema IPRbooks.

Jlunensuonnbii goropop Ne EIl 44/4 wa mpemocTtaBieHHE JOCTyma K JJIEKTPOHHO-
oubmmoreuynoit cucreme [PRbooks K3 21 1 2727000769 270301001 0010 003 6311 244 ot 05
despans 2021 r.

Oopaszosamenvnasa naamepopma IOpaiim.

JHorosop Ne EIl44/2 na oka3zaHue yciayr IO MPEIOCTaBICHHUIO JTOCTYIa K 00pa3oBaTeib-
Hoit mardopme MK3 21 12727000769 270301001 0010001 6311 244 ot 02 depans 2021 T.

8.6 IlepeyeHnb pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHHUKALIMOHHOM ceTH
«HHTEepHEeT», HEOOXOAMMBIX /1JIsl OCBOECHHS THCIUIIUHBI (MOIYJIs1)

1. MINTRANS.RU : MunucrepctBo Tpancnopra Poccuiickoit ®enepanuu : calT. —
Mocksa, 2010 — . — URL.: https://transport-systems.ru (nara oopamienus: 14.05.2021).

Tabnuna 5 — [lepeuenpb UCNOIB3yeMOro MPOrpaMMHOT0 0OeCTieUeHus

Haumenosanue [10 PexkBH3HTHI / yCIOBUS UCTIONB30BAHUS
Microsoft Imagine Premium JluuensnonnsIit jorosop A2223 Ne008/65 ot 11.01.2019
OpenOffice CBoOo1HAs TUIIEH3HS], YCIIOBUS UCTIOIB30BaHUS TI0 CChIIKE:

https://www.openoffice.org/license.html

9 OpraHu3alMOHHO-NeJarornyeckue ycJoBHs

Opranuzaiys 00pa3oBaTeIbLHOTO MPOIEcca PErIAMEHTHPYETCSl y4eOHBIM IJIAHOM M pac-
NHCcaHHeM Y4eOHBIX 3aHATHH. SI3bIK 00ydeHus (TperonaBaHus) — pyccKuil. [[ms Bcex BUIOB
AYJAUTOPHBIX 3aHATHH aKaI[eMI/ILICCKI/II\/’I 4Jac yCTaHaBJIUBACTCA MPOAOJIKUTCIIBHOCTBIO 45 MHUHYT.

[Tpu ¢dopmupoBaHHM CBOEH WHIWBHIyaIbHOW 00pa3oBaTeNbHOW TPAaeKTOpHU 00ydYaro-
IIUICS UMEET MPaBO Ha Mepe3adyéT COOTBETCTBYIOMIMX JAUCIMIUIUH U TPO(PECCHOHATBHBIX MOAY-
JIei, OCBOEHHBIX B IpoIlecce MPeIeCTBYIOUIEro 00y4eH s, KOTOpbIH 0cBOOOXKIaeT oOyyarolie-
Irocsa OT H€O6XOI[I/IMOCTI/I X ITOBTOPHOI'O OCBOCHMUS.

9.1 O0pa3oBaTebHbIC TEXHOJIOTHH

VY4eOHblIil npoliecc MpH MpenojaBaHuu Kypca OCHOBBIBAETCSl Ha MCIOJIb30BaHUM TPaau-
[[MOHHBIX, NTHHOBAIIMOHHBIX U HH(OPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH. Tpaguimon-
HBbIC O6paSOBaTeJ'H)HI)Ie TEXHOJIOTHHU MPCACTABJICHBI JICKIUAMHU U CEMHUHAPCKUMU (HpaKTI/I'-IeCKI/I-
MH) 3aHATHSIMH. VIHHOBaIIMOHHBIE 00pa30BaTENbHBIE TEXHOJIOTHU HCIIONB3YIOTCS B BHUJIE IIUPO-
KOTO MPUMEHEHUSI aKTUBHBIX U MHTEPAKTUBHBIX (OpM IpoBeaeHus 3auatuil. MHpopmanmoHHbie
o0Opa3oBaTenbHbIe TEXHOJOTHUU PEaTH3YIOTCS MYTEM aKTHUBU3AIMHU CaMOCTOSITEIBHONH DPabOTHI
CTYJICHTOB B HH(OPMAIIMOHHON 00pa30BaTeILHOM Cpeie.
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9.2 3aHATUA JeKIIUOHHOI0 THIIA

JIeKIMOHHBII Kypc MpennoiaraeT CHCTEMAaTH3UPOBAHHOE M3JI0)KEHHE OCHOBHBIX BOIPO-
COB Y4eOHOI0 IJIaHa.

Ha mepBoii niexium aekTop 0053aH MpeaynpeanTh CTYICHTOB, IPUMEHUTEIHHO K KAKOMY
6a3oBoMy yueOHUKY (yuyeOHUKaM, y4eOHBIM MOCOOHIM) OyAeT MPOYUTaH Kypc.

JIeKMOHHBII Kypc MOJDKEH J1aBaTh HAHOOJBIINKA 00beM MH(GOPMALUH U 00eCIeYnBaTh
Oouiee TIIyOOKOE MMOHMMaHKUE YU4eOHBIX BOIIPOCOB MPH 3HAYMTEILHO MEHBILCH 3aTpaTe BPEMEHH,
94eM 3T0 TpeOyeTcsi OOJIBIIMHCTBY CTYJCHTOB Ha CAMOCTOSITEIbHOE H3y4eHUEe MaTepraa.

9.3 3aHATHS CEMHHAPCKOI0 THIA

CemMuHapCKuUe 3aHATHS MPEICTABISIOT COOON JETaTM3AINIO JIEKIIHOHHOTO TEOPETUIECKO-
ro MaTepuasa, MPOBOIATCS B IEISAX 3aKPETUICHUS Kypca M OXBaTHIBAIOT BCE OCHOBHEIC Pa3/IEeIibI.

OcHoBHOW (hOpMOY TIPOBEJICHHUS CEMHHAPOB SBJISICTCSl 00CYXKIeHHEe Hanboee mpooiaeM-
HBIX U CIIO)KHBIX BOIPOCOB IO OTAEIBHBIM TE€MaM, a TakXke pa3dop MPUMEPOB M CUTyallud B
ayJUTOPHBIX YCIOBHSX. B 00s3aHHOCTH TpenojaBareisi BXOJAT: OKa3aHHE METOJIUYECKOH Io-
MOIIA U KOHCYJIBTUPOBAHUEC CTYACHTOB 110 COOTBCTCTBYIOIUM TCMaM KypcCa.

AKTHUBHOCTh Ha CEMHHAPCKHUX 3aHSATHSIX OLEHUBACTCS 110 CICAYIOIIUM KPUTEPUSIM:

- OTBETHI Ha BOIIPOCHI, ITPEIIaraeMbIe MPETIOaBaATEIIeM;

* y4acTue B TUCKYCCHUSX;

* BBIIIOJIHCHUC ITPOCKTHBLIX U MHBIX 3aI[aHI/H>'I;

* ACCHCTUPOBAHME TPEIIOIABATEIIO B IPOBEICHUN 3aHATHIA.

OTBeT 10JKEH ObITh apryMEHTUPOBAHHBIM, Pa3BEPHYTHIM, HE OJHOCIIOKHBIM, COJEPKATh
CCBUIKHM Ha MCTOYHUKH.

I[OKJ'IaI[I)I N OIIIOHHUPOBAHUC AOKJIAAOB IMPOBEPAIOT CTCIICHLb BJIAJACHHUA TCOPECTUUCCKHUM
MaTepHaioM, a TAKXKe KOPPEKTHOCTh U CTPOTOCTh PACCYKICHHIH.

OHGHI/IBaHI/Ie 3aI[aHI/II71, BBITIOJIHCHHBIX Ha CCMHUHAPCKOM 3aHATHH, BXOAUT B HAKOIIJICH-
HYIO OILICHKY.

9.4 CamocTosiTe/ibHAsA padoTa 00yyalouUXcs 1Mo JUCHUIINHE (MOAYII0)

CamocrosTenbHas paboTa CTyIEHTOB — 3TO INPOLIECC aKTUBHOIO, IEJIEHAIPaBIEHHOIO
NpUOOpPETEHUs! CTYJAEHTOM HOBBIX 3HAaHUM, yMEHUHN 0€3 HEeNmOCPEeICTBEHHOr0 y4JacTHsl Mpenojia-
BaTels, XapaKTepU3YIOIUICSI MpPEeIMETHOW HAaINpaBICHHOCTHIO, 3()(PEKTUBHBIM KOHTPOJIEM U
OLIEHKOM pe3y/bTaToB AEATEIbHOCTH 00yUYaroIIEerocs.

Ilenu camocTosITETLHON pabOTHI:

* CHCTEMATH3alUs U 3aKPEIUICHUE MTOIYYEHHBIX TEOPETUUECKUX 3HAHUN U MIPAKTUYECKHUX
YMEHUH CTYIEHTOB;

- yriayOJieHre U paclIMpeHue TEOPETUYECKUX 3HAHUM;

- (hopMHUpOBaHME YMEHUH HCIIOJIb30BaTh HOPMATUBHYIO U CHPABOYHYIO JIOKYMEHTAIIMIO,
CIIEHHAJIBHYIO JIUTEPATYPY;

* pa3BUTHE MMO3HABATENBHBIX CIOCOOHOCTEH, aKTUBHOCTH CTYJIEHTOB, OTBETCTBEHHOCTHU U
OpraHNU30BAHHOCTH;

- (hOpMUPOBAHHUE CAMOCTOSTEILHOCTH MBILIUIEHUS, TBOPUECKOM WHUIIMATUBBI, CIIOCOOHO-
CTEH K CaMOPA3BUTHUIO, CAMOCOBEPIICHCTBOBAHUIO M CaMOpEaIn3aluiy;

* pa3BUTHE UCCIIEIOBATEIbCKUX YMEHUHN U aKaJIEMUYECKUX HABBIKOB.

CamocTtosTenbHas paboTa MOXKET OCYIECTBISATHCS MHIUBUIYaIbHO WM IPyHIaMH CTY-
JICHTOB B 3aBUCHUMOCTH OT I1eJIM, 00BbeMa, YPOBHSI CII0KHOCTH, KOHKPETHOM TEMAaTUKH.

TexHonorust opraHu3ai CaMOCTOSTENIbHON paboThl CTYACHTOB BKJIIOYAET MUCIOIb30BaA-
HUe HH(POPMAIIMOHHBIX U MaTEPUATBbHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHnTponb pe3ynpTaToB BHEAyIUTOPHON CaMOCTOATEIbHOW PAaOOTHI CTYAEHTOB MOXKET
IPOXO/UTH B MUCbMEHHOM, YCTHOW MIIM CMELIaHHOM (opme.

CTyneHThl JOJDKHBI MOAXOIUTh K CaMOCTOSITENIbHOM padoTe Kak K HauBaKHEUIIEMY
CPEICTBY 3aKpeIJIeHUs U Pa3BUTUS TEOPETUUYECKUX 3HAHMM, BHIpAOOTKE €IMHCTBA B3IJIAZ0B HA
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OTJeNIbHBIE BOIPOCHI Kypca, MPUOOPETEHHS ONPEIeCHHBIX HABBIKOB U UCIOJIBb30BaHUs Mpodec-
CHOHAJIbHOW JIUTEPATYPBHI.

9.5 MeToauuyecKue YKa3aHus AJsd oﬁyqammnxm 0 OCBOCHHIO JTUCHMUIIIIMHBI

[Ipyn WM3ydeHMH AUCHMIUIMHBI OOYYArOIIMMCS 11€71eCOO0Pa3HO BHIMOJIHSATH CIIETYIOIINe
PEKOMEHIALUN:

1. 3ydenue y4eOHOM TUCIUIUIMHBI JOKHO BECTHCH CHCTEMaTHYCCKH.

2. Ilocne u3y4yeHus Kakoro-aubo paszzaerna mo y4yeOHHUKY WIIM KOHCIIEKTHBIM MaTepuaaM
PEKOMEHIYeTCs 10 TTaMSITH BOCIPOU3BECTH OCHOBHBIE TEPMUHBI, ONIPECTICHNUS, IOHATHS pa3Jie-
na.

3. Oco0oe BHUMaHHE CIIEAYET yJACIUTh BHIITOJHEHUIO OTYETOB 110 MPAKTUYECKUM 3aHATHU-
SIM ¥ UHJJMBHIyaJIbHBIM KOMIUIEKCHBIM 33JJaHUSM Ha CAMOCTOATENBbHYIO paboTy.

4. Best TemaTuka BOIPOCOB, U3y4aeMBIX CaMOCTOSITENBHO, 33/1a€TCsl HA JIGKLUAX IPero-
naBaresneM. VM jke 1aloTcsi HCTOYHHMKH (B MEPBYIO O4Yepe/ib BHOBb M3JaHHBIC B MEPUOANYECKON
HayYHOH JIUTEpaType) Uit OoJiee JeTalbHOrO TOHMMAaHHs BOIIPOCOB, 03BYYEHHBIX Ha JICKIIHH.

IIpu camocTosTenbHOM IpopaboTKe Kypca 00ydaromuecs JOJIKHBIL:

* IPOCMATPHUBATh OCHOBHBIE OIIPEEICHUS U (haKThI;

* IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIM Ha JICKIMOHHOM 3aHATUU MaTepual U JOMOJHHUTH
€ro C Y4eTOM PEKOMEHIOBAHHOH 110 JAHHOW TeMe JIMTEPaTyphl;

* U3YYUTHh PEKOMEHIOBAaHHYIO JTUTEPATYPY, COCTABIISTH T€3UChI, aHHOTAIIUU M KOHCIIEKTHI
HanOoJee BaKHBIX MOMEHTOB;

* CAMOCTOSITEJILHO BBIMIOJHATH 33/1aHUs, AaHAIOTUYHBIE MTPeIaraéMbIM Ha 3aHATHAX;

* YICTIONIb30BAaTh U1l CAMOIIPOBEPKU MaTepHaibl (POH/IA OIIEHOYHBIX CPEICTB.

1. Metoanueckue ykazaHusi Ipu padore HaJ KOHCIEKTOM JIEKIIUH

B Xo0/1e TeKIIMOHHBIX 3aHATHI HEOOXOAUMO BECTH KOHCIEKTUPOBAHNWE YUeOHOTO MaTepra-
na. OOpaiath BHUMaHUE Ha KaTeropuu, pOpMyJIupOBKH, paCKPhIBAIOIIUE COJEPKAHUE TE€X WIH
UHBIX SIBJIEHUH U IPOLECCOB, HAYYHbIE BBIBOJIbI U MPAKTUUYECKHE PEKOMEHALNH, TOJIOKUTEIb-
HBII ONBIT B OPaTOPCKOM HCKyccTBe. JKenarenbHO OCTaBUTh B pabO4MX KOHCIIEKTaX MOJs, Ha
KOTOpBIX JeNaTh MOMETKU U3 PEKOMEHJIOBAaHHOW JMTEpaTyphl, JAONOJHSIOLIME MaTepuall Mpo-
CJIyIIAHHOM JIEKLIMH, a TaKXKe MOJAYEPKUBAIOIINE O0COOYI0 BaKHOCTh T€X WM MHBIX TEOpeTHYe-
CKUX TOJIOKEHUH. 3a/1aBaTh MPenojaBaTel0 YTOUHSIOIIME BOIPOCH] C IIEJIbI0 YSICHEHUS Teope-
TUYECKUX MOJIOKEHNUH, Pa3pELIeHHs] CIIOPHBIX CUTYallui U T.1.

2. Metoauyeckue yKa3aHus 10 CaMOCTOSITeIbHON padoTe HaJ U3yYaeMbIM MaTepHa-
JIOM M IIPH MOATOTOBKE K NPAKTHYECKUM 3aHATHAM

Haunnate Hamo ¢ n3ydeHHs] peKOMEeHA0BaHHOM nuTeparypbl. Heo6xonuMo NOMHUTE, 4TO
Ha JIEKIIMM OOBIYHO pAacCMaTpHUBAETCS HE BECh MaTepHall, a TOJbKO ero yacTb. OcTalbHas ero
4acTh BOCIIOJIHSIETCS B IIPOLIECCE CaMOCTOSITENbHOM paboThl. B cBsi3u ¢ 3TUM paboTa ¢ peKOMEeH-
JIOBaHHOW JUTeparypoil oOsi3aTenbHa. Oco0oe BHUMaHUE MPU 3TOM HEO0O0XOAUMO OOpaTHTh Ha
CoJIep’)KaHUE OCHOBHBIX IOJIOKEHUH W BBIBOJOB, OOBSCHEHHE SBIIEHUH U (DAKTOB, YsSCHEHUE
IIPAKTUYECKOIO MPHJIOKEHUS pacCMaTpUBAaEMBIX TEOPETHUYECKMX BONPOCOB. B mpouecce stoi
paboThl HEOOXOAMMO CTPEMHUTHCS MOHATh W 3allOMHUTH OCHOBHBIE IOJIOKEHUSI paccMaTpHBae-
MOT0 MaTepuaia, MIpUMepHl, MOSCHSIIOIIUE €ro, a TaKKe pa3o0paThCs B WUIIOCTPATUBHOM Mate-
puaine... u T.1.

3. Meroanyeckue yKa3aHHs 110 BbINIOJTHEHUIO KYPCOBOil padoThI

Teopernueckas 4acTb KypcoBOM paOOTHI BBINOJIHSETCA MO YCTAaHOBJIIEHHBIM T€MaM C HUC-
MOJIb30BaHMEM MPAKTUUECKUX MaTepuanoB. K kaxoil Teme KypcoBoil paboThl peKOMeHIyeTcs
MIPUMEPHBIN TIepedYeHb y3JI0BbIX BOIPOCOB, CIIUCOK HEOOXOAUMON IuTepaTyphl. M3mnaras Bompo-
CBl TEMBI, CIIEAYET CTPOTO MpHJIEPKUBAThCA Tu1aHa. PaboTa He OHKHA MPEACTaBIATh Iepeckas
OTJIENbHBIX TJIaB yuyeOHHKA WM ydeOHoro mocobus. Heo0Xoaumo M30XKUTh COOCTBEHHBIE CO-
0o0paXkeHHs MO CYIIECTBY M3JaraeMbIX BOIPOCOB, BHECTHU CBOU MpeanoxkeHus. OOmye nonoxe-
HUSL TOJDKHBI OBITh MOAKPEIJIEHBI U MOSCHEHBl KOHKPETHBIMU MpuMepamu. Mznaraemselii marte-
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pHaj mpu HEOOXOJMMOCTH CIIEyeT MPOUIUTIOCTPUPOBAThH TAOIUIIAMH, CXEMaMH, AHarpaMMaMy 1
T.JI.

5. MeToau4eckne yKa3aHusl 10 BbINOJHEHUI) KOHTPOJILHOI PadoThl

[ToAroToBKY HaJ0 HAYMHATH C MOBTOPEHHS THITOBBIX 3a/1a4, PACCMATPHUBAEMBIX Ha JICKITHSIX
" INPAKTUYCCKUX 3aHATHUAX, ITPOYTCHUIO HGKHI/Iﬁ )41 HOHOHHHTGHLHOﬁ JIMTCPATYPHI. HCO6XOI[I/IMO
MOMHHTh, YTO HA KOHTPOJBHOM paboTe OOBIYHO MPEIAraroTCs IJIsl PEIICHUS TUTIOBBIC 3a1auu. B
CBSI3M C DTHM paboTa ¢ peKOMEHJOBAHHOH nuTeparypoi ooOsi3atenbHa. Ocoboe BHUMaHUE MPHU
3TOM HEOOXOIMMO OOpATUTh Ha COJCPIKAHME OCHOBHBIX IMOJIOKCHUI U BBIBOJIOB, OOBSCHEHHUE
SBJICHUN U (DAaKTOB, YSICHEHHE MPAKTUYECKOTO MPUIOKEHUS PACCMATPUBAEMBIX TEOPETHUYECKUX
BOIPOCOB. B mpoiiecce 3Toii paboThl HEOOXOMMO CTPEMHUTHCS TIOHITh M 3alIOMHHTh OCHOBHBIC
MOJIOKCHHSI M3Y4aeMOr0 MaTepuaa, MPUMEpbI, MOSACHSIOIINE €ro, a TaKKe Pa3o0opaThCs B UJI-
JFOCTPATHBHOM MaTepuae.

10 Onucanue MaTepUATBLHO-TEXHHYECKOT0 00ecnedeHusl, He0OX0IMMOro /1JIsi
OCYILIeCTBJIEHUSI 00Pa30BaTEJbHOI0 MPOoLecca MO JUCHUILIHHE (MOXYJII0)

10.1 YueGHo-12060paTopHOe 000pya0BaHHE
OtcytcTByeT
10.2 TexHnuyeckue v 3J1eKTPOHHbIE CPeCTBA 00yYeHH

CamocrosiTesibHas padora.

[Tomerienust 1ist caMOCTOSATEILHON pabOThl OCHAIICHBI KOMIBIOTEPHON TEXHUKOU C BO3-
MO>KHOCTBIO OJIKIIIOUEeHHS K ceTH «IHTepHeT» U JOCTYNOM K 3JEKTPOHHOM HH(POPMAIIMOHHO -
obpasoBarenbHOl cpene KHAT'Y:

- yutaneHbii 3a1 HTh KHAT'Y;

- KOMITBIOTEPHBIN Kiacc 228/3.

11 Uuknle cBeneHns

MeToanyecKkue PEKOMEHAAUHA 110 Oﬁy‘IEHI/IIO JIMII ¢ OTPAHUYICHHBIMHA BO3MO’KHO-
CTSAMHU 310POBbA U UHBAJIMAOB

OcBoeHMe NUCHUIUIMHBI 00YUYaIOIUMUCS C OTPAaHMYEHHBIMU BO3MOYKHOCTSMHU 3/10POBbSI
MOYET OBITh OPraHM30BaHO KAaK COBMECTHO C JAPYIMMHU OOYyYaroIIMMUCS, TaK M B OTJEJIbHBIX
rpynnax. [Ipennonaratorcst cnenuaibHble YCIOBHS IS TOJIy4eHUs: 00pa30BaHus 00yJaromuMHu-
Csl C OTPAaHUYEHHBIMH BO3MOKHOCTSMH 3/10POBBS.

[Ipodeccopcko-Tieqarornyeckuii CoOCTaB 3HAKOMHUTCS € TCUXO0JIOTO-(PU3UOTIOTHIECKUMU
0COOEHHOCTSAMH 00YYarOMIMXCsl MHBAIUIOB U JIUI[ C OIPAaHUYEHHBIMH BO3MOKHOCTSIMH 3]10pO-
Bbsl, UHJIMBUyaJbHBIMU NPOTrpaMMaMH peadMINTAallMi WHBATUAOB (Ipu Hannuuu). [Ipu HeoO-
XOJIMMOCTH OCYILECTBIISETCS JONOJHUTEIbHAS MOAJEPKKA IIPENOAABAHNS ThIOTOPAMH, IICHXO-
JIoTaMH, COI[MAJIbHBIMU paOOTHUKAMU, MPOIIEIIIMMHU [TOJATOTOBKY aCCUCTEHTaMHU.

B cooTBeTcTBHM ¢ MeTOAMYECKUMHU pekoMeHAanussMu MunoopHayku PO (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MpEIoJIaraeTcs MCIOIb30BaTh COIMATbHO-aKTHUBHBIE U pe-
(ieKCUBHBIE METO/AbI 00YUYEHHUSI, TEXHOJIOTUU COIIMOKYIbTYPHON peaduInTallK C IENIbI0 OKa3a-
HUS [IOMOIIY B YCTAaHOBJIEHUH IOJIHOLIEHHBIX MEXJINYHOCTHBIX OTHOLIEHUH C APYTUMU CTYJEH-
TaMH, CO3AaHUH KOM(POPTHOTO MCUXOJIOTHIECKOTO KIMMaTa B CTyeHueckoi rpymme. [logbop u
pa3paboTka y4yeOHBIX MaTepHajoOB MPOU3BOAATCSA C YUETOM IPENOCTaBICHHUs MaTepuala B pas-
JUYHBIX (OopMax: ayAHalbHOM, BHU3YyalbHOM, C HCIOJB30BAaHHUEM CIELHMAIbHBIX TEXHUYECKHX
CpeACTB U MH(POPMAITMOHHBIX CUCTEM.

OcBoenne mucuumuiHbl JuiamMu ¢ OB3 ocymiecTBisieTCss ¢ MCIOJb30BaHUEM CPEACTB
00y4yeHHsI OOILIEro M CIEeUUAIbHOTO Ha3HAaYeHHUs (IEPCOHAIBHOTO M KOJUIEKTUBHOTO HCIOJIB30-
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BaHUs1). MaTepualbHO-TEXHUYECKOE 00ECIIeUeHHE MpeayCMaTpUBAET MPUCTIOCOOICHUE ayIUTO-
puii kK Hy>kaam jimi; ¢ OB3.

®opma MpoBeJEHUsI aATTECTAUU ISl CTYJEHTOB-UHBAINU/IOB YCTAHABIMBACTCS C YUETOM
WHAUBUAYAIbHBIX NIcuxodusznyeckux ocodeHHocreit. [Ins crynentos ¢ OB3 mpenycmarpuBaet-
sl TocTymHas (hopMa MPeI0CTaBIICHUS 3aJaHUI OIEHOYHBIX CPEJICTB, 3 UMEHHO:

- B TIEYaTHOW WU OJIGKTPOHHOH ¢Qopme (mIsi JMI € HapyUIEHUSIMH OIOPHO-
JIBUTATEJIBHOTO amnmapara);

- B IMe4aTHOM (hopMe WJIH PIEKTPOHHOM (opMe C YBETUUEHHBIM MIPUGPTOM U KOHTPACTHO-
CTBIO (JJIs1 JIUII C HAPYILIEHUSIMH CIIyXa, PEUH, 3pEHHUS);

* METOJIOM YTEHHS aCCUCTEHTOM 3aJlaHusl BCIYX (IUIs JIUI] C HAPYIICHUSIMU 3PEHHUS).

CrygeHTaM ¢ MHBIMIHOCTBIO YBEJIMYMBACTCS BPEMsl Ha MOJArOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOMPOCHL. JIJi TakUX CTYIEHTOB IpeaycMaTpuBaeTcs AOCTYyNMHas (Gopma mpeaocTaB-
JICHUs1 OTBETOB Ha 3aJ]aHusl, 3 UMEHHO:

- IMCBMEHHO Ha OyMare WM HaOOpOM OTBETOB HAa KOMIIbIOTEpE (MJIsl UL C HAPYIICHUS-
MU CllyXa, peuHn);

- BHIOOPOM OTBETa U3 BO3MOXKHBIX BAPHAHTOB C MCIOJIb30BAHUEM YCIYT aCCUCTEHTA (IS
JUI C HAPYIICHUSIMUA OTIOPHO-/IBUTATENILHOTO aIlapara);

* YCTHO ([U1s1 TUI] C HAPYLICHUSIMU 3PEHHUSI, OTIOPHO-JBUTATEIHLHOTO allapara).

[Ipu HEOOXOTUMOCTH ISl 00YUAIOIINXCSl C UHBAJMIHOCTHIO MPOIEypa OLIEHUBAHUS pe-
3yJIbTaTOB O0yUYEHUSI MOKET MPOBOJIUTHCS B HECKOJIBKO ATAIOB.
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[Tpunoxenue 1

®OH/JI OHEHOYHbBIX CPEI[CTB2
10 AMCIHILINHE

MareMaTHuKa

Hanpanenune noaroToBku

26.03.02 Kopabrecmpoenue, okeanomexHuxka
U CUCMeMOmexHuKa 00beKmo8 MOpCKoul

uH@pacmpyKxmypol

HampasnenHocTs (mpoduis)
00pa30BaTeNbHOM POrpaMMbl

Cydoeble IHepeemuuecKkue yCmanoeKu

KBanudukanus BeITyCKHUKA baxanasp

I'ox Hayasa MOATOTOBKHU 2021

(no yuebHomy niawy)

®opma 00yueHus 3a0unas
TexHomorust 00ydeHus MPaoUYUOHHAS

Bun npomexyTouHOM arTecTauuu

ObecneunBaroliee moapasaesiecHue

3auem c oyenkoti, 3auem ¢ oyenkoul, IK3ameH,

Kageopa «IIM — Ilpuknaonas mamemamura»

’B maHHOM MIPUIIOKCHUH MPE/ICTABICHBI THITOBBIE OIIEHOYHBIE CpeIcTBa. [10THBIN KOMITIEKT
OLIEHOYHBIX CPEJCTB, BKIIOYAIONIUI BCe BapUaHTHI 331aHUH (TECTOB, KOHTPOJIBHBIX paboT u jp.),
npeJiaraeMbIx o0yJarolemMycs, XpaHuTcs Ha kadenpe B OyMa)kHOM U 3JI€KTPOHHOM BHJIE.
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1 IlepeyeHb MIAHHPYEMBIX Pe3yabTATOB 00y4eHHsI M0 JUCHUILIMHE (MOYT10),
COOTHECEHHBIX € IJIAHUPYEMBbIMH pe3yJIbTaTaMHi 00pa30BaTeIbHON NPOrpaMMbl

Tabmuna 1 — KoMmnereHmm u miaHupyeMble pe3yinbTaThl 00yYeHHs 10 TPAKTHKE

KO,Z[ 1 HAMMCHOBAHUC
KOMIICTCHII

Nuaukatopbl JOCTUKEHUN

[Inanupyemsble pe3yiabTaThl 00yye-
HUSI 110 IMCIMIUINHE

OIIK-1. CniocobeH uc-
M0JIb30BaTh OCHOBHBIC
3aKOHBI ECTECTBEHHO-
HAYYHBIX JUCIUILINH B
npodecCHOHATBLHOM
JeSITeIbHOCTH, TIPHMeE-
HATH METOAbI MaTEMa-
THYECKOT'0 aHAIIU3a U
MOZACIINPOBAHUSA, TCO-
PETHYECKOTO U JKCIIe-
PUMEHTAIBHOTO HCCIIe-
JIOBaHHS

OIIK-1.1 3HaeT Teopernye-
CKH€ OCHOBBI €CTECTBEHHOHA-
YUHBIX JUCIHUIUIMH, METOIBI
MaTeMaTHYeCKOro aHalu3a u
MOJICJIMPOBAHUS, TEOPETHYE-
CKOTO M 9KCIIEPUMEHTAIILHOTO
HcCIe0BaHUs

OIIK-1.2 YmeeT npuMeHsTh
METO/bI aHATIN3a U MOJCIIUPO-
BaHUs, TEOPETHUECKOTO U IKC-
MEPUMEHTAILHOTO UCCIIEI0OBA-
HUS TIPU pellieHuu npodeccu-
OHAJIBHBIX 3aJ1a4

OIIK-1.3 Bimageer HaBBIKAaMU
TEOPETUUECKOTO B IKCIIEPH-
MEHTAJILHOTO UCCIICJIOBAHUS

YMeeT BBISBIATH U KIACCHPUIHPO-
BaTh (PM3MUECKUE U XUMUYECKUE
MPOIIECCHI, TPOTEKAIOIINE HAa 00b-
eKTe NpodeCCUOHATbHON AesITeNb-
HOCTH,

peliaTh HHXEHEPHbIE 3a]]a4u C 10-
MOIIBI0 MaTEMAaTUYECKOIO armapa-
Ta

Tabmuna 2 — [Macniopt (oH/1a OIICHOYHBIX CPEJICTB

Kontposmpyemsie ®opmupyemas | HammenoBanue
pazaeJbl (TeMbl) KOMIIeTeHIUsI OLICHOYHOI0 Iloxka3aTenu oneHKH
AUCHHUILINHBI CpeacTBa

JInneiinas anaredpa OIIK-1.1 KontposbHast | JleMOHCTpUpYET IpaKkTH4e-

BexkTopHas aaredpa pabora CKOE€ MHCIIOIb30BAaHUE MaTe-

AHaJuTHYecKasi reoMeT- MaTHYECKHX METOJIOB U aHa-

pus JUTUYECKUX AJITOPUTMOB JIJIs
aHaIM3a 3a/1a4

Beenenue B OIlIK-1.1 PacuerHo- JleMOHCTpHUpYET HpaKTHye-

MaTeMaTH4YeCKHi rpapuyeckasl | CKOe HCIOJIb30BaHUE MaTe-

aHaJIu3. pabota MaTHYECKHX METOJIOB U aHa-

JudpdepeHunanbHbIe JUTHYECKUX aJITOPUTMOB IS

ucumciaeHus1 GyHKIUUH aHaIM3a 3a/1a4

OJIHO# NepeMeHHOo

JudpdepeHunanbHbIe OIIK-1.2 Konrponsnas | OcymiecTBiser BbIOOp MaTe-

ucumciaeHus1 GyHKIUUH pabota MaTHYECKUX oOmepauud U

HECKOJILKHUX IepeMeH- AQHAIUTUYECKUX AJITOPUTMOB

HBIX JUISL pellieHus] TeKylled Ma-
TEMaTUYECKOH 3a7auu

HNHTerpajbHbie HCYHUC- OIlK-1.2 PacuetHo- JleMOHCTpHUpYyeT HpaKTHYe-

JIeHus! PyHKIMH OHOMH rpaduyeckas | CKOe€ HCIOJIb30BaHUE MaTe-

nepeMeHHOM pabota MaTHYECKHX METOJIOB U aHa-
JUTUYECKUX AITOPUTMOB JJIst
aHaIM3a 3a/1a4
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NuddepeHunanbHbie OIIK-1.3 KontponbHast | JleMOHCTpUpyeT IpakTH4e-
yYpPaBHeHHS paborta CKOE WCIIONbh30BaHUE MaTe-
MaTHYECKHX METOJIOB U aHa-
JUTHYECKUX AITOPUTMOB JIJIS
aHaJM3a 3a/1a4

Psibl OIIK-1.3 PacuetHo- OcymiecTBisieT BBIOOp Mare-
rpaduueckas | MaTUYECKUX OMNEpaluid U
pabora AQHAIUTUYECKUX aJITOPUTMOB
JUIS. pELICHUs TEKyLleh Ma-

TEMaTHYeCKOH 3a7auun

2 Mertoanuyeckne MaTepHuaJibl, oNpe/esolMe NPoLeAYPbI OlleHUBAHUS 3HAHUI
9 9

YMEHUIi, HABBIKOB U (MJIH) ONBITA 1eATeIbHOCTH, XapaKTepu3yolue npoiuecc
¢dopMupoBaHusi KOMIIETEHIM I

Metoauyeckue MaTepuansl, ONPEACIAIOIUE IPOUEAYPbl OLCHUBAaHUA 3HAHUM, YMCHHM,
HaBBIKOB U (WJIM) OMbITA EATEIILHOCTH, IPEACTABICHbI B BUJE TEXHOJIOTMUECKONW KapThl TUCIIHU-

IUTMHBI (Tabnuua 3).

Tabmuna 3 — TexHomormyeckas KapTa

HaumenoBa-
HIkana
HHUeE Cpokn — Kpurepun
OLICHOYHOI0 | BBINOJHEHHUS — OLICHUBAHMS
cpeacrsa
1 cemectp

Ilpomesrcymounas ammecmavyusn 6 popme 3auem c oyeHKou

1 Pacuetno-
rpaduyeckast
6ora

pa-

1 cemectp

15 6amioB

15 6amroB - CTyIEHT MOJTHOCTBHIO BBITIOTHHII
3a/laHie KOHTPOJBHOW paboThI, MOKa3al OT-
JIMYHbIE YMEHUSI Y HaBBIKU B PaMKaxX YCBOCH-
HOro yuyeOHOro MaTepuaia, KOHTPOJIbHAs pa-
6oTta oopmiIeHa aKKypaTHO OT PYKH B COOT-
BETCTBUU C TPEIbSIBISIEMBIMU TPEOOBaHUSIMU,
B CPOK.

10 6amtoB - CTyAEHT MOIHOCTHIO BEHITIOJHWUII
3aJjaHie KOHTPOJIBHOI paboTHI OT PYKH, ITOKa-
3aJ1 XOpOIIINe YMCHHS HABBIKH B paMKaX yCBO-
€HHOTO y4eOHOro MaTepuana, HO HE CMOT
000CHOBATh ONTUMAIBFHOCTH IPEITIOKECHHOTO
pelIeH s, TOMyIIEeHB! OHA HIIH JBE HETOYHO-
CTH, €CTh HEJOCTaTKH B O(GOPMIICHUU KOH-
TPOJMBHOW paboOThl, KOHTPOJbHAasE paboTa
odopmIIcHa aKKYPaTHO OT PYKH.

5 6amnoB - CTyIEHT MOJHOCTHIO BBITIOJHUI
3aJaHle KOHTPOJBHOM pabOTBI T PyKH, HO
JIOTYCTHJI CYIIIECTBEHHBIE HETOYHOCTH U TPY-
Oblc OMMOKH, HE TIPOSIBHI YMEHUSI IIPABUIILHO
HHTEPIPETUPOBATH MOJYUYECHHBIE PE3YJbTaThI,
Ka4yecTBO O(POPMIICHUST KOHTPOIBHON PabOThI
HMEEeT HENOCTaTOYHbIH YPOBEHb, KOHTPOJIb-
Has paboTa oopMiIeHa aKKypaTHO OT PYKH.

0 6ammoB - CTYIEHT HE MOJIHOCTHIO BBITTIOJTHHI
3a/laHie KOHTPOJBHOW pabOTHI, MPHU OTOM
NIPOSIBUJI HEIOCTATOYHBII YypPOBEHb YMEHUH U
HaBBIKOB, a TAK)KE€ HECIIOCOOEH MOSICHUTH I10-
Jy4eHHBIA pe3yNbTaT, paboTa MperIoCTaBIeHa
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HaumenoBa-
HHE Cpoxku

OLIEHOYHOI'0 BBINOJTHEHUS

cpeacTBa

HIxana
OLICHUBA-
HUA

Kpurepun
OlleHHBAHUS

B DJICKTPOHHOM BapUaHTEC.

2 KonTponsHas 1 cemectp 15 6amnos
pabota

15 6amnoB - CTYJICHT MOJHOCTHIO BBITIOTHUI
3aJlaHie KOHTPOJILHOW paboThI, MOKa3aJl OT-
JMYHBIC YMCHHS U HABBIKM B PaMKax YCBOCH-
HOTo y4eOHOTO MaTephana, KOHTPOJbHAS pa-
6oTta opopMIIeHa aKKypaTHO OT PYKH B COOT-
BETCTBHH C IPEABABISICMBIMH TPEOOBaHUAMH,
B CPOK.

10 6amroB - CTyIEHT MOJHOCTBHIO BBITIOTHHII
3aJlaHie KOHTPOJIBHOI pabOTHI OT PYKH, TIOKa-
3aJ1 XOPOIIINE YMCHHS HABBIKH B pAMKaX yCBO-
€HHOTO y4eOHOro MaTepuaiia, HO HE CMOT
000CHOBATh ONTHUMAJILHOCTh MPEIJIOKCHHOTO
peIIeHUs, TOMYIICHBI OJHA WK JBE HETOUHO-
CTH, €CTh HEJOCTAaTKH B O(GOPMIICHUH KOH-
TPONBHOW pPabOTB, KOHTPOJBHAS paboTa
odopmIleHa aKKypaTHO OT PYKH.

5 6ammoB - CTyAEHT MOIHOCTHIO BEITIONHUIT
3aJaHie KOHTPOJBHOW pPabOTHI T PYKH, HO
JOITyCTHII CYIIECTBEHHBIE HETOYHOCTH H TPY-
Oble OMMOKH, HE TIPOSIBHI YMEHHSI TIPaBUIIEHO
UHTEPIPETUPOBATH MOJYYCHHBIE PE3YIIbTaTHI,
Ka4ecTBO O0(OpMIICHUST KOHTPOJIBHON PabOThI
MMEET HEOCTAaTOYHBIH YpPOBEHb, KOHTPOJb-
Hast paboTa ohopMIIeHA aKKYypaTHO OT PYKHU.

0 6ay10B - CTYICHT HE TIOJTHOCTHIO BBITIOHIUI
3a/laHie KOHTPOJBHOW paboThl, MPH ITOM
MIPOSIBIII HEJOCTATOYHBIA YPOBEHb YMCHHUHA H
HABBIKOB, a TAKXKe HECIOCOOCH MOSICHUTH TI0-
JIY9eHHBIA pe3ynbTaT, paboTa mpenocTaBlicHa
B DJICKTPOHHOM BapHaHTe.

3 Tect 1 cemectp 10 6amnoB

10 6anmnoB - 91-100% npaBHIBHBIX OTBETOB —
BBICOKMI ypOBEHb 3HAaHUI, YMEHUH U HaBbI-
KOB;

8 6aytoB - 71-90% % mpaBUIBHBIX OTBETOB —
JIOCTaTOYHO BBICOKUI YPOBEHb 3HAHMM, yMe-
HUM ¥ HABBIKOB;

5 GamuioB - 61-70% npaBUIBHBIX OTBETOB —
CpeAHUIl ypOBEHb 3HAHUM, YMEHHMI W HaBbI-
KOB;

3 Gamma - 51-60% npaBUIBHBIX OTBETOB —
HU3KUH YPOBEHb 3HAHWW, YMEHUN U HABBIKOB;
0 6ammoB - 0-50% mpaBUIBHBIX OTBETOB —
OYEHb HM3KUH YPOBEHb 3HAHUH, YMEHHHA H
HaBBIKOB; coOece/I0BaHNEe HE IPOiIEHO

Tekymuii KOHTPOJIb: - 40 GamroB

DK3aMeH - 60 6amioB

UTOTO: - 100 6ainos

KpnTepvm OILICHKHU pe3yjabTaToB oﬁyqemm o AMCUHMIIJINHE:

0 — 64 % oT MakCHMaJbHO BO3MOXKHOII CyMMBI 0aJlJIOB — «HEY/IOBJIETBOPUTEIBHOY (HemoCTaTOYHBIN
YPOBEHb ISl IPOMEKYTOUHON aTTeCTallMK MO IUCLIHUILTHHE), coOeceI0BaHie HE IPONICHO;
65 — 74 % OT MakCHMMaJbHO BO3MOXKHOIT CyMMbI 0aJIJIOB — «Y/IOBJIETBOPUTEIHLHOY (ToporoBsIit (MUHH-

MaJIbHBIH) YpPOBEHB);

75 — 84 % 0T MakCUMaJIbHO BO3MOXKHOH CyMMBI OQJIIOB — «XOPOLIOY» (CPEAHUH yPOBEHB);
85 — 100 % oT MakcHMaJIbHO BO3MOKHON CYMMBI 0QJIJIOB — «OTJIIMYHOY» (BBICOKHIT (MAKCUMaJIbHBIN) YPOBEHb)
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HaumeHoBa-
HHE
OI[EHOYHOI'0
cpeacTBa

Cpoxku
BbINOJTHEHH S

HIxana
OLICHUBA-
HUA

Kpurepun
OlleHHBAHUS

2 ceMecTp

Ilpomesccymounas ammecmayus 6 popme 3auem c oyeHkKou

Pacuerno-
rpajuyeckas  pa-
6ota

2 cemecTp

15 6amoB

15 6amroB - CTyIEeHT MOIHOCTBHIO BBITIOTHHI
3aJjaHue KOHTPOJBHOW paboTHI, MOKa3am OT-
JWYHBIE YMEHUS U HAaBBIKA B PaMKaxX yCBOCH-
HOro y4eOHOTO Marepuaia, KOHTPOJIbHas pa-
6ota oopmIIeHa aKKypaTHO OT PYKH B COOT-
BETCTBUH C NPEIbIBISIEMBIMI TPEOOBaHHUAMH,
B CPOK.

10 6amoB - CTyJIeHT MOJHOCTHIO BBIOJIHMI
3aJjaHue KOHTPOJILHOM pabOoTHI OT PyKH, TTOKa-
3aJI XOPOIINE YMEHHS HaBBIKH B PAMKaX yCBO-
€HHOrO y4eOHOTO MaTepuana, HO HE CMOT
000CHOBAaTh ONTHMAJIbHOCTH MPEIIOKCHHOTO
pelIeHusl, TOMyIICHB! O/IHAa WJIN IBE HETOYHO-
CTH, €CTh HEAOCTATKH B O(QOPMIECHHH KOH-
TPOJIHOW paboThl, KOHTpOJbHas padoTa
odopmIIcCHa aKKYPAaTHO OT PYKH.

5 0amwioB - CTYIEHT MOJHOCTHIO BBIMOJHUII
3aJjaHue KOHTPOJBbHOW pPabOTBI T PYKH, HO
JIOIYCTHJI CYIIECTBEHHbIE HETOYHOCTH U TPY-
ObIc OIIMOKH, HE TIPOSIBUI YMEHHSI TIPABUIILHO
HMHTEPIIPETHPOBATH ITOIYICHHBIE PE3yIbTaThI,
Ka4ecTBO O(hopMIICHNSI KOHTPOJIBHOM pabOThI
MMEET HEeIOCTaTOYHBIH YPOBEHb, KOHTPOIIb-
Hast paboTa ohopMIICHA aKKYPaTHO OT PYKH.

0 6amoB - CTyIEHT HE MOJHOCTBHIO BHITIOIHUI
3aJaHie KOHTPOJILHOM paboThl, MpU 3TOM
IIPOSIBUJI HEJOCTATOUHBIM YPOBEHb YMEHUH U
HaBBIKOB, a TaK)Ke HECNIOCOOEH MOSCHUTH I10-
Jy4eHHBIH pe3ynbTaT, paboTa mpegocTaBiIcHa
B 3JICKTPOHHOM BapHaHTe.

Kontpomibnas
pabota

2 cemecTp

15 6amnoB

15 6amnoB - CTyA€HT MOJHOCTHIO BBITIOJHUII
3a/laHie KOHTPOJBHOW paboThl, MOKa3aml OT-
JMMYHBIE YMCHHS U HAaBBIKM B PaMKax YCBOCH-
HOro y4eOHOTO MaTepuaia, KOHTPOJbHAS pa-
00Ta oopMIleHa aKKypaTHO OT PYKH B COOT-
BETCTBHH C TPEABIBICMBIME TPEOOBaHHUAMH,
B CPOK.

10 6amroB - CTyIEHT MOJHOCTBHIO BBITIOTHHII
3a/laHre KOHTPOJIbHON pabOTHI OT PyKH, MOKa-
3aJ1 XOPOIIIUE YMEHUS HaBBIKH B paMKaX YCBO-
€HHOTO y4eOHOro MaTepuajiia, HO HE CMOT
000CHOBaTh ONTHUMAJIBLHOCTh MPEAT0KEHHOTO
pelieHns, TONMyIeHbl OJTHA UK JIBE HETOYHO-
CTH, €CTh HEJOCTaTKH B O(OPMIIEHUH KOH-
TPOJIEHOW PabOTBI, KOHTPOJBHAs padoTa
odopMIICHa aKKYPaTHO OT PYKH.

5 6ammoB - CTyAEHT IMOJHOCTHIO BEITIOJHHUII
3alaHie KOHTPOJBHOW pabOTBI T PYKH, HO
JIOTYCTHJI CYILIECTBEHHBIE HETOYHOCTH U TPY-
Oble OmMOKH, HE TIPOSIBUI YMEHHS IPaBUIIBHO
HHTEPIPETUPOBATH MOJYICHHBIE PE3YNIbTATHI,
KauecTBO OQOpPMIICHUS KOHTPOJBHOU paboThI
UMeeT HEIOCTaTOYHBIH YPOBEHb, KOHTPOJIb-
Hast paboTa odopMIIeHa aKKypaTHO OT PYKH.
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HHUE

Haumenona-

OI[€HOYHOT0
cpeacTBa

Cpoxku
BbINOJTHEHH S

HIxana
OLICHUBA-
HUA

Kpurepun
OlleHHBAHUS

0 6ayu10B - CTYyICHT HE TIOJTHOCTHIO BBITIOTHII
3alaHie KOHTPOJBHOW pabOThI, MPH 3TOM
TPOSIBUIT HEIOCTATOYHBIA YPOBEHb YMEHUH U
HAaBBIKOB, a TAaKXXe HECHOCOOCH IMOSICHUTH TI0-
Jy9eHHBIA pe3ynbTaT, paboTa mpegocTaBicHa
B DJIEKTPOHHOM BapHaHTe.

3 Tect

2 cemecTp

10 6amoB

10 6ammoB - 91-100% mpaBUIEHEIX OTBETOB —
BBICOKUI YpOBEHb 3HAHUI, YMEHUN U HaBbI-
KOB;

8 6amnoB - 71-90% % npaBUIBHBIX OTBETOB —
JIOCTaTOYHO BBICOKUI ypOBEHb 3HaHHM, yMme-
HUI U HABBIKOB;

5 GamioB - 61-70% npaBUIBHBIX OTBETOB —
CpeAHUil ypOBEHb 3HAHUM, YMEHHMI W HaBbI-
KOB;

3 Oamma - 51-60% mnpaBWIBHBIX OTBETOB —
HU3KHUK YPOBEHb 3HAHUM, YMEHUI U HaBBIKOB;
0 6ammoB - 0-50% mpaBUIBHBIX OTBETOB —
OYEHb HM3KUH YPOBEHb 3HAHUH, YMEHHHA H
HABBIKOB;

Tekymuii KOHTPOJIb:

40 6amioB

UTOTI'O:

40 6annos

KpunTepuu onieHKH pe3yJibTaTOB 00y4eHHUs M0 THCHUIIHHE:
0 — 64 % oT MakCUMaJBbHO BO3MOYKHOI CYMMBI DAJIJIOB — «HEY/IOBJIECTBOPUTEIHHOY

(HemocTaToO4HBIN

YPOBEHb AJIsl IPOMEXYTOUHOM aTTeCTAlUK N0 TUCLHUILTHHE), coOeceIoBaHie He IPONICHO;

65 — 74 % OT MaKCUMaJIbHO BO3MOKHOI CyMMBI OQJIIIOB — «yIOBJIETBOPHTEIHHO)
MAaJIbHBINA) YPOBCHB);

(ToporoBsIit (MUHH-

75 — 84 % 0T MakCUMaJIbHO BO3MOXKHOIH CyMMBI 0aJIIIOB — «XOPOLIOY» (CPEAHUH yPOBCHB);
85 — 100 % oT MakcUMaJIbHO BO3MOKHOH CYMMBI 0QJIJIOB — «OTJIMYHOY» (BBICOKHUI (MaKCUMaJIbHBIN) YPOBEHB)

3 cemectp

Hpomeofcymounaﬂ ammecmauus 6 ¢0pM€ IK3amen

1 PacyeTtHO-
rpaduueckast
6ota

pa-

3 cemecTp

15 6amnoB

15 6amnoB - CTyA€HT MOJHOCTHIO BBITIOTHUII
3a/laHie KOHTPOJILHOW pPabOThI, MOKa3al OT-
JMYHBIC YMCHHS U HABBIKH B PaMKax YCBOCH-
HOr0 y4eOHOro MaTepualia, KOHTPOJIbHAs pa-
6oTta oopmiIeHa aKKypaTHO OT PYKH B COOT-
BETCTBHU C MPEIbIBIIEMbIMUA TPEOOBAHUIMH,
B CPOK.

10 6amtoB - CTyAEHT MOIHOCTHIO BEITIOJHWUII
3aJjaHie KOHTPOJIBHOI paboTHI OT PYKH, ITOKa-
3aJ XOpOIIINe YMCHHS HABBIKH B paMKaX yCBO-
€HHOTO y4eOHOro MaTepuaia, HO HE CMOT
000CHOBATh ONTUMAIBFHOCTh IPEITIOKCHHOTO
PEIIeHHs], TOMYIICHBI OJHA WJIH JBE HETOYHO-
CTH, €CTh HEJOCTAaTKH B O(QOPMIICHHH KOH-
TPOJILHOW  PabOThl, KOHTPOJBHAS padboTa
oopMIIeHa aKKYPaTHO OT PYKH.

5 6amnoB - CTyIEHT MOJHOCTHIO BBITIOJHUI
3aJaHle KOHTPOJBHOM pPabOTBI T PYyKH, HO
JIOITyCTHII CYIIECTBEHHBIE HETOYHOCTH H TPY-
Oblc OMMOKH, HE TPOSIBHI YMEHUSI IIPABUIILHO
HHTEPIPETUPOBATH MOIYUYCHHBIE PE3YJIbTATHI,
Ka4yecTBO O(POPMIICHUST KOHTPOIBHON PabOoThI
MMEET HEIOCTATOYHBI YPOBEHb, KOHTPOIb-
Hast paboTa odopMIIeHa aKKypaTHO OT PYKH.

0 6ammoB - CTYIEHT HE MOJIHOCTHIO BBITIOJTHHI
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HaumeHoBa-
HHE
OI[EHOYHOI'0
cpeacTBa

Cpoxku
BbINOJTHEHH S

HIxana
OLICHUBA-
HUA

Kpurepun
OlleHHBAHUS

3aJjaHue KOHTPOJILHOM paboThl, NpU 3TOM
MIPOSIBIJI HEJOCTATOUHBIH YPOBEHb YMEHHH U
HaBBIKOB, & TaK)K€ HECIIOCOOEH MOSCHUTH II0-
JTy4eHHBIH pe3ynbTaT, paboTa MmpeaocTaBlcHa
B DJICKTPOHHOM BapHaHTe.

2 KonrponsHas
pabora

3 cemectp

15 6amoB

15 6amroB - CTyIEeHT MOJHOCTHIO BBITIOTHHI
3aJjaHue KOHTPOJBbHOW paboThI, MOKa3am OT-
JIMYHBIC YMCHUS U HABBIKA B PaMKaX yCBOCH-
HOro y4eOHOro Marepualna, KOHTPOJIbHAs pa-
00Ta oopmIlcHa aKKypaTHO OT PYKH B COOT-
BETCTBHH C TPEABABIICMBIME TPECOOBAHUIMH,
B CPOK.

10 6amnoB - CTYJICHT MOJHOCTBHIO BBITIOTHUI
3aJlaHie KOHTPOJIBHOI pabOTHI OT PYKH, MOKa-
3aJ1 XOPOIIINE YMCHHS HABBIKH B PAMKaX yCBO-
€HHOr0 y4eOHOTr0 MaTepuana, HO HE CMOT
000CHOBATh ONTHMAIBHOCTh HPEII0KEHHOTO
peLICHUS, TOMYIICHBI O/IHA UITH JIBE HETOYHO-
CTH, €CTh HEAOCTATKH B OGOPMICHUH KOH-
TPOJIbHOW  pabOThl, KOHTPOJbHAas paboTa
odopmIIcHa aKKYPaTHO OT PYKH.

5 6ammoB - CTyAEHT MOJHOCTHIO BBITIONHHUI
3aJjaHue KOHTPOJBbHOW pPabOTBI T PYKH, HO
JIOMTYCTHJI CYIICCTBEHHBIC HETOYHOCTH U TPY-
Oble OIIMOKY, HE NPOSBUJI YMEHHS MTPAaBUIILHO
MHTEPIPETUPOBATH MOJYYCHHBIE PE3YJIHTATHI,
Ka4ecTBO O(OpMIICHUSI KOHTPOJIBHOH paboThI
HUMEET HEIOCTATOYHBIH YPOBEHb, KOHTPOIb-
Hast paboTa ohopMIleHa aKKYPATHO OT PYKH.

0 6am10oB - CTYJEHT HE MOJHOCTHIO BHITOIHUI
3aJ]aHUe KOHTPOJILHON paboThl, OpPU 3TOM
MPOSIBUJI HEAOCTATOYHBIN YPOBEHb YMEHHA U
HABBIKOB, a TAK)KE HECIIOCOOCH MOSICHUTH I10-
JYYeHHBIA pe3ysbTaT, paboTa mpeaocTaBicHa
B DJICKTPOHHOM BapHaHTe.

3 Tect 3 cemecTp

10 6amnoB

10 6amnoB - 91-100% npaBUIBHBIX OTBETOB —
BBICOKMM YPOBEHb 3HAHWM, YMEHMI U HaBbI-
KOB;

8 6amnoB - 71-90% % npaBUIBHBIX OTBETOB —
JIOCTaTOYHO BBICOKHI ypOBEHb 3HaHWH, yMme-
HHI U HaBBIKOB,

5 6amioB - 61-70% npaBUIBHBIX OTBETOB —
CpelHUH ypOBEHb 3HAHWM, YMEHUH U HaBBI-
KOB;

3 Oamma - 51-60% mnpaBUIBHBIX OTBETOB —
HU3KUW YpOBEHb 3HAHWU, YMEHUN U HABBIKOB;
0 6amioB - 0-50% mnpaBUIIBHBIX OTBETOB —
OYEHb HM3KUN YPOBEHb 3HAHUI, YMEHUHA U
HaBBIKOB;

Tekymuii KOHTPOJIb: -

40 6amioB

JK3aMeH: -

_60 o6amioB

HUTOIO: -

100 o6amioB

KpnTepuu oneHKH pe3yJibTaTOB 00y4eHHs MO AHCHUTIIHHE:
0 — 64 % oT MakCMMaJbHO BO3MOXKHOH CYMMBI OAJJIOB — «HEY/IOBJIETBOPUTENBHO» (HEOCTATOUHBIH YPOBEHb JUIs
MIPOMEXXYTOYHOH aTTECTAIMH 110 JUCLUIUIMHE ), coOeceJOBaHNE HE IPOIJICHO;

65 — 74 % OT MakCUMaJbHO BO3MOXKHOH CYMMbI OaJlJIOB — «Y/IOBJIETBOPUTENBHOY» (MIOPOTOBBIN (MUHHUMAJIBHbI)

YpOBEHB);

75 — 84 % oT MaKCMMaJIbHO BO3MOKHOM CYMMBI 0aJIIIOB — «XOPOIIO» (CpeIHUH YPOBEHB);
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HaumenoBa-
Ixana
HHE Cpoxku — Kpurepun
OLIEHOYHOI'0 BBINOJTHEHUS - OLleHUBAHUSA
cpeacTBa

85— 100 % oT MakcuMaIbHO BO3MOXKHOH CyMMBI 0AJIJIOB — «OTJIIMYHOY» (BBICOKHUIT (MaKCUMaJIbHBINH) YPOBEHb)

3 TunoBble KOHTPOJIbHBIE 32/1aHUS WJIH HHbIE MATEPHAJIbl, HE0OX0AUMbIe 1151
OlIEHKH 3HAHUI, YMeHMIi, HABBIKOB M (WJIM) ONBITA 1eAITeJIbHOCTH, XapaKTePH-
3yronue npouecc (GopMHUpoOBaHUS KOMIIETEHIIUI B X0/1e 0CBOEHHsI 00pa3oBa-
TeJIbHOI NPOrpaMMbl

3.1 3apanus 11 TeKyLero KOHTPOJIsl YCIIeBaeMOCTH
Kontponbnas pabota, Kontponbnas padota, Kontponsnas padora PI'P, PT'P, PI'P
KP «JIuneiinas, BekTopHas ajaredpa. AHAJMTHYECKAsA TeOMeTPUsD)

1. UccnenoBaTh cucteMy Ha COBMECTHOCTh. B cilydae COBMECTHOCTH PELIMTH C TOMOUIBIO:
a) merona ["aycca;
b) opmyn Kpamepa;
C) MaTPUYHOTO METOAA
—4x, —3X, —2X, =-1
X, + 2X, +2X, =12
7X; +8X, +4x, =8
2. UccnenoBaTh cCUCTEMbI HA COBMECTHOCTH!
2% +Xg = X3 —Xg + X5 =1,
a) X — 2Xp + X5+ X4 — 2X5 =0,
—4X, — 2%y + 2X3 + 2Xy — 2X5 = —2.
X +4X, — X3 +3X%, =9,
— 2% + Xy +2%3 =1,
D) 3%, —X3+2x3—%, =9,
2% + Xy + Xg +2%X4 =8,
X +6X, — %X, =11,

2. B HekoTOpOM 0a3uce 1aHbl BEKTOPHI:
d=i+2]-k; b=2j-2k; E=-T+j—-2k;d =—1— 3]+ 4k.
[Toka3zarhb, 4TO BEKTOPHI d, b, ¢ 00pa3yroT 0a3uc, HaUTH KOOPAMHATHI BEKTOPa d B 5TOM Ga-
3HCE.
3. BpucnIuTh OTBEACHHYIO IUIOMIAL CTOSIHKH T'PY30BOTO TPAHCIIOPTA, €CIIU YTIIOBBIE TOUYKH
OTBEJICHHOW TEPPUTOPHH COEIUHSIOTCS TPSIMOJIMHEHHO W 3amaHbl koopauHatamu: A(5; 8);
B(0; 3); C(15; 18); D(0; 25).
4. BBlYHCIHNTH JIUHY OTPAKICHUS HAa OTBEICHHOW TEPPUTOPUHU CTOSHKH T'PY30BOTO TpPaHC-
MOpTa, €CIIA YTIIOBBIE TOYKH COSAMHSIOTCS MPSIMOJIMHEHHO U 3a7aHbl KoopauHatamu: A(5; 8);
B(0; 3); C(15; 18); D(0; 25).
5. Jlanbl KOOpaAMHATHI BEPIIUH MUPaMUIbl A1 A, AzA,.
Haiitu:

_— —

a) mpoekuuio BekTopa AjA, Ha BeKTOp A,Ajz;
b) yronm mexny pebpamu A1A, u AjA,;
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C 0JI MeXIy peOpoMA A, ¥ rpausro A A,Ax;
1894 10243
d) oOwem mupamuasl A;A,AzA,;
€) ypaBHEHHE IUIOCKOCTH A;A,Az U PaCCTOSHUE OT TOYKU A, JI0 ATOH IIOCKOCTH;
f) ypaBHenue npsimoit A; A, ¥ pacCTOSHUE OT TOYKH A, 10 ATOM MPSAMOIA;
g) ypaBHEHHE BBICOTHI, OMYIIICHHOW Ha rpaHb A; A, Az U3 BEpIIUHBI Ay
h) cnmemars yepTex.

KP «AupPpepenunaibubie ucuncjiaeHns: yHKIUN HECKOJIbKHUX MePeMeHHbIX)»

1. TIpoBepuTh, yIAOBIETBOPSET JIU yKA3aHHOMY YPABHEHMIO 3a1aHHAas (DYHKIIHUS:
oz 0z _ 3 _ .3 —Inx 3 _ 43
xax+yay—3(x y3), Z—lny+x y
2. Jlana Gynkuus: z = ln% +x3—y3

a) HalTH NOJHBIN AU PepeHnran GyHKIHNU:
b) yacTHBIC IPOU3BOJHBIC BTOPOTO MOPSIIKA

3. Jlana pyukuus z = 3x + y — xy.
HccnenoBaTh PyHKIIHIO HA SKCTPEMYM.
4. Nlana pynkuus z = 3x +y — xy
a) Haiitu HanGosnplee 1 HaMMeHbIIee 3HaYCHNE (PYHKIIMU B 3aMKHYTOM 00J1a-

Yy =X
CTH, OTPAHUYEHHOMN JTMHUSAMMU: {y =4,
x = 0.

b) Cnenarp ueprex.
KP «/Indppepennuaibabie ypaBHeHU»

1. Haiitu oGiee penienue quddepeHIaIbHOr0 YpaBHEHUS TIEPBOTO MOPSIKA:
xy —2y+x2=0
2. Haiitu obmee pemenue qudepeHnaIb-HOro YpaBHEHUS BTOPOTO MOPSIKA
1+y'?—2yy"=0;
3. Haiitu yactaoe nuddepennmansuoro ypapuenus y" + py’' + g = 0, ynoBiaeTBopsroliee
HavansHbIM yennoBusaM: y(0) = vy, y'(0) = y,.
y' =3y —4y=0
4. Haiitu yacTHOEe A depeHnransHoro ypapaenus y" + py' + q = f(x), ynosieTBopsio-
mee HavanbHbM yenosusaMm: Y(0) = y,, y'(0) = v/,
y"—4y'+3y = xe*;
5. Ina  guddepeHnmanpbHOro  ypaBHEHWS — pemmTh  3amady  Komwm, — eciw:
y'(*+)=2xy", »(0)=1»(0)=3.

6. Mana cucrema TUHEWHBIX IU((HEpPEHIHATFHBIX YPaBHEHHH € TIOCTOSHHBIMU KO3 dUIH-

€HTaMHU:
dx
—=ax+a
It 11 12Y
—_ = +
=a,x+a
It 21 22Y

Haiitu oO1iee perenne cuCTEMBI C MOMOIIBIO XapaKTEPUCTHUECKOTO YPaBHEHUS
3anucatb B MaTpUYHOU (hopMe JaHHYIO CUCTEMY U €€ pelIeHHe

dy '
E=3x+y

25



PI'P «BBenenune B MaTeMaTHYeCKHIl aHAJIN3.
JAudppepenunaibHbie HCYUCTCHUS QYHKIMU OXHOM NepeMeHHOoI»

1. Boruncnuts yKaSaHHLIe npenesnsl GyHKIHA, He MOIb3ysIch IpaBuioM Jlonurans:
. —10x* + 7
8) lm 2
x> 2x° —3Xx+9
b) V 1+ 3X l
X—>0 x>+ X2
x+1
x—o\ 3+ 7x
64— x°
4 lim —————
x—>4x% —5X + 4
3 2
&) lim 10x” +7x +3;
x>-1 5% 45
f) cosSx—cosx_
x—0 4X2
2. JInst 3amaHHbIX QYHKIUN HAUTH %.
=53 2_3 4.
a) y—5\/§+x4 =+ 8x%;
sinx*3x |
b) y= 5+ in(2+3x)’
c) y=tg*(x—5) - arcsin3x?;
d) y = (ch)"*;
e) y= arctgx + x* =+x—y;
3. Haiitu ;i_y u— ,Z[J'I}I byHKIUi:
3
a)y = arctg3x, 0) {y - ZC?S t
x = 3sin5x
4. Haiitu: a) nuddepennman GpyHkuuu, 6) npuOIMKEHHOE 3HAYEHUE 33/1aHHOMN BEIMYMHBI C
nomoIisio Auddepennunana
a) y = In(tg3x), 0) V45.
5. MHccnenoate Meronamu u¢dhepeHInaTbHOr0 UCUUCIIEHUS (PYHKIUIO U UCTIOIb3YS pe-
3
3y/bTaThl UCCIEA0BAHNUS, IOCTPOUTH €€ TpaPuK: y = 3fx2.
6. Ilynkr B HaxoauTcs Ha pacctosHMM 60 KM OT >Kese3Hol toporu. PaccrosiHue no xenes-

HOM opore oT myHKTa A 1o ommkaiiien k nyHkTy B Touku C cocraisier 285 kM. Ha
KaKOM paccTosiHUM OT TOYKU C HaJ0 NOCTPOUTH CTAHIIMIO, OT KOTOPOM MPOJIOKAT II0CCE
K IYHKTY B, 4TO0BI 3aTpaunBaTh HaUMEHbIIIEE BpEMS Ha MEPEIBIKEHNE MEXy TyHKTa-
MU A u B, eciii ckopocTh ABMXKEHHMSI 0 KeJIe3HOW Jopore paBHa 52 KM/4, a CKOPOCTh
IBWKEHHUA 1o 11occe 20 kM/d.

PI'P «MHTerpanbHbie HCHUCAEHUS (PYHKIIUM OJHOH NepeMeHHOoI»

1. Haiitu HCOMPCACICHHBIC HHTCTPAJIbI:

3+'°l/— 2X

1) j—d 2) [/3+xdx; 3)]

6X +1
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5) I‘%/ln?’(zx—l)OI _

N2 4 .
T 6) [sin®3x-cos” 3xdx;

4) j\/7x —3

VX+1 +1
VX+1 1

5

VX2 +8x+9 x% +1

2. Beruncinuts HECOOCTBEHHDIH HMHTEIrpall Uk J0Ka3aTh €ro pacxoaJuMOCThb:
) © dx 6) f dx
a E— T
xln x’ 1 X/x -1

2. Haiftu utomaap Gurypbl, OrpaHi4eHHON JTMHUSMHU:

a) Xy=4, Xx+y—-5=0; 6) p=2sin2¢, p>1;
X=t—sint, 1 1

B) y=— (yZ—).
y =1-cost, 2 2

3. Haiitu qymuny u3ru6a tpaccsl, onucanHoii ypapuernem Y =Chx, 0<x<In3.

) [—=—

4. BorancnuTs 00beM Tela, 00pa30BaHHOTO BpaLeHHEM BOKPYT ocH Ox GHUIypBI, OrpaHHYCHHOMI
2 2
manmsvmu X< — Y =16, X=8.

PI'P «Paabi»
1. HUccnenoBaTh Ha CXOJUMOCTh YKa3aHHBIE PSAbL:

S n2 4+ 6
Z n3
oon=1
(=D - 5"
Z n!
n=1

2. Haiit 001aCTh CXOIUMOCTH CTEIICHHOTO PSIJIa:
(o]

6 n
Z—n'(X—Z)

n=1
3. BBIUUCIUTH ¢ TOMOMIBIO PAIOB ¢ TOUHOCTHIO 10 0,001:

8,5

f Vx cosx dx

4. Haiitu nepBbIX K 4JICHOB pa3iioxKeHHs B CTCICHHON psili pemeHust AudepeHuab-
HOT'O YPaBHEHHSI, yIOBJIETBOPSIOLIETO HAUaIbHBIM YCIOBHSIM:

! 3 2 1
y =x+y° y(0)=§, k = 4.
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3.2 3agaHus A1 NPOMEKYTOYHOH aTTeCcTaluu

DK3aMeH

[

w

10

11

12
13
14

15
16
17
18
19
20
21
22
23

24
25

KoHTpo/ibHbIe BOMPOCHI K IK3aMeHY
3 cemecTp

TunoBbie BOIIPOCHI K 3K3aMEHY

Huddepennunanbabie ypaBHEHHS IEPBOTo Mopsaka. OCHOBHBIE MOHSTHS.
Huddeperunanbaple ypaBHEHUS C pa3AeIeHHBIMU U pa3eisolUMUCS TePEMEHHBI-
Mu. Pemenue 3anaun Komm.

Onnoponusle nuddepennnansuele ypaBHeHus. Pemenue 3agaun Koy,
Huddepenunansupie ypaBHeHUs: B nmoyHbIX auddepenunanax. Jluneiinsie nudde-
pEHIMAJIBHBIE YPaBHEHMSI IIEPBOTO NOpsAaKa. Y paBHeHUs bepHyuu. Pemenne 3anaun
Komm.

Huddepenunanbuple ypaBHEHUs: BTOpOro nopsjaka. Juddepennuanbible ypaBHEHHS
BTOPOTO MOPSJKA, JOMYCKaIOIMe NOHMKEeHUE nopsaaka. Pemenne 3axaun Komm.
JIuneitnble opHOpOAHBIE AU depeHLnanbHble YpaBHEHUs BBICIIUX MOPSAIKOB C I10-
CTOSTHHBIMH Kod(¢urentamu. Pemenue 3anaun Komm.

JIuHeliHble HEOHOPOIHbIE YPABHEHUS BBICIIHUX MOPSAIKOB C MOCTOSHHBIMU KO3 (dHU-
LIUEHTAMHM CO CIIELUAJIbHON IPABOU YaCThIO.

Cuctemsl quddepeHaIbHbIX ypaBHeHUH. Pelenne cuctem JIMHERHBIX TuddepeH-
LHAAJIBHBIX YPABHEHUM.

Panel. Uucnoseie psaapl. OCHOBHBIE NOHATHUSA. Psll, cOCTaBIEHHBIN U3 WIEHOB I'€OMET-
pUYECKON TPOTPECCHH.

Heo0xoauMelil MpU3HAK CXOOUMOCTH psaa. JlOCTaTOUHBIA MpPU3HAK PacXOAUMOCTH
psaa.

[Ipyu3HaKM CXOAMMOCTHU PSJIOB C MOJOXKHUTEIbHBIMU WiI€HAMH (IPU3HAKU CPaBHEHUS,
HNanamb6epa, Ko, unterpanehsiit). Pag Jupuxie

3HaKonepeMeHHbIe psiJibl. AOCOIIOTHAS U YCIOBHAS CXOJUMOCTb PSI0B.
3nakouepenyromuecs psaasl. [lpusnax Jlelionuma.

Psansl Teitnopa u Maxiiopena. Pa3nosxenue snemMeHTapHbIX QyHKIMHA B psaasl Makio-
peHa.

IIpuMeHeHNEe CTENEHHBIX PSAIOB.

OyHKIMOHAIBHBIE Pl 0071aCTh CXOJUMOCTH.

Crenennsle psbl. Teopema AGensi. CBoWCTBa CTENEHHBIX PSJIOB.

NHTepBan u pagnyc CXOAUMOCTH CTEIIEHHOTO psJIa.

[IpunoxxeHus psaoB.

OyHKIMOHAIBHBIE Pl 0071aCTh CXOJUMOCTH.

Crenennsle psbl. Teopema AGens. CBoWCcTBa CTENEHHBIX PSJIOB.

NHTepBan u pagnyc cCXOAUMOCTH CTEIIEHHOTO psJIa.

[Ipu3Hakyu CXOOUMOCTHU PSIIOB C TOJOKUTEIBHBIMU YJ€HAMU (IIPU3HAKU CPABHEHMS,
HNanamb6epa, Ko, unrerpansusiif). Pag Jupuxie.

Tpuronomerpuueckue pansl. Teopema Jupuxie.

Paznoxxenue ¢pynkuu B psag Oypee.

Tunosbie IK3AaMCHAIIMOHHBIC 3a1a4Y1

HccnenoBath Ha CXOAMMOCTh YKa3aHHBIE PSIJIBL:
[ee]

n’+6
Z n3
n=1
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2. BpuUCIUTH ¢ MTOMOIIBIO PSAAOB ¢ TOUHOCTHIO 110 0,001:
8,5

0,2
f Vx cosx dx
0

3. Haitrn nmumy nyru kpusoit Y =ChX, 0<x<In3.

4. Haiitu yacTHOE AU(HEpPEeHINATBHOTO ypaBHenus y" + py’ + q = 0, yaoBieTBopsroniee
HavanbHeM yeoBusaM: ¥(0) = y,, v'(0) = y,.
y' =3y’ —4y=0
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Jlucr perucrpanuu usmenenuit k PI1/I

Howmep npoTokona 3acenanus kadenpsl,
JlaTa YTBEP>KICHUS U3MEHEHUS

KomnuectBo
CTpaHMI]
A3MEHEHUS

IMoamuce
paspaboTunka

PIIJT
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